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BALL BEARINGS BEST... 


_.., for Space-Saving, Streamlined Designs! 





NEW DEPARTURES HELP MAKE 
THIS FAIRBANKS-MORSE MOTOR 
A MASTERPIECE IN DESIGN 
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BALL BEARINGS 


New Departure’s angular-contact, preloaded double- 
row ball bearing gives maximum resistance to deflection 
under all load conditions. In the Fairbanks-Morse axial 
air-gap motor, this bearing assures rigid, permanently 
accurate support for the rotor. The air gap is maintained 
with uniformity under all loads and mounting positions. 
Adjustments are never needed—and that means peak 
motor efficiency at all times. 


Remember—New Departure is always ready to help 
with your bearing problems. Talk with your New ete allele hates Magy. ti 
Depart engineer now! Plants: also in Meriden, Conne cut. and Sandusky OF 


tn Canada: McKinnon Industries d.. St. Catharines. Crtar 
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The Royal Typewriter Company, world’s largest manufac- 
turer of typewriters, has placed a great deal of emphasis on 
producing a reliable electric typewriter. They realize that 
poor motor performance or failure could nullify other prod- 
uct advantages and hurt their hard-won reputation for 
manufacturing fine typewriters. Consequently, motor reli- 
ability was their first consideration. 

“Convenient, compact size; quietness ; and efficient opera- 
tion, which turns out a true rated power’ are other reasons 
given by Royal for their selection of a Bodine Type K-4, 
induction motor to power their new electric typewriter. 

Service-free, efficient products mean satisfied custom- 
ers and repeat sales. Protect your reputation by equipping 
your machine with a Bodine motor—best by test. 


BODINE ELECTRIC CO., 2256 W. OHIO ST., CHICAGO I2, ILL. 


REPRESENTATIVES IN PRINCIPAL ciT1ES. Jn Canada: RENOLD-COVENTRY, LTD. 
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Bodine Type K-4 motor. Height and width 
of only 2%"; constant speed; extremely 
quiet operation; no radio interference; light 
weight; 5 mounting arrangements. 
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F. J. Spayth and V. E. Heil discuss contact resistance, metal transfer, erosion, 
sticking or welding and energy dissipation as related to contact life. 


Eddy-Current Clutch Drive in Fractional-Hp Ratings 98 
Ralph L. Jaeschke explains how a quill-bearing arrangement and a one- 
thyratron control circuit for clutch excitation are combined to produce a 
compact adjustable speed drive. 
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T. S. Shilliday and C. S. Peet describe development production processes 
at Battelle and results of ‘evaluation tests on experimental units; potential 


high-temperature uses are indicated. 
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Research 





Horizons 


Tin-Manganese 
Copper Alloys 


New series of tin- and manganese-bearing copper 
alloys are reported by the Tin Research Bureau in Eng- 
land. These alloys contain not less than 15 per cent of 
manganese and not less than 6 per cent of tin, are nearly 
white in color, are easily stamped or worked as sheet, 
and can be plated with silver, tin-nickel, speculum, 
or other finishes. 

Also reported is a copper-tin-beryllium alloy that 
could be used to replace the more costly beryllium- 
copper alloy, particularly for spring applications. An 
alloy containing 8 per cent of tin and only 0.75 per 
cent of beryllium, after age-hardening and appropriate 
heat treatment, shows approximately the same tensile 
strength as a 2-per cent beryllium copper. 


Standards Activity 
in Printed Circuits 

Urgent need for standards for printed-circuit assem- 
blies is underscored by the recent action of RETMA 
Committee 40C in setting up a full subcommittee 
(40C1) to carry on this work. Formerly, standards for 
these components were the responsibility of a Com- 
mittee 40C task group. 

The objective of Subcommittee 40C1, as officially 
stated, is to promote “standards for components for 
use in. printed-circuit assemblies compatible with 
automation requirements and with particular emphasis 
on revising existing types of components.” 

Subcommittee membership will represent users of 
printed wiring or printed-circuit assemblies; producers 
of automatic electronic assembly equipment; and 
representatives of component manufacturers. Chair- 
man of 40C1 is Hubert L. Shortt, Technograph Printed 
Electronics, Inc., Tarrytown, N. Y. 


Aluminum Enameling 
Pilot-Plant Study 

Watch for a steady growth of porcelain enamel ap- 
plications for aluminum when current research pro- 
grams iron out some existing problems. Basic enamel- 
ing materials and related techniques are now in 
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StupYING the results of spectographic analysis 
of metals in the Western Electric Company 
plant, Indianapolis, Ind. The laboratory equip. 
ment in front of the chemist contains a camera 
that makes a visual record of the spectrum 
lines emitted when the metal specimen is 
sparked with high voltage. 


process of evaluation by various companies, including 
producers of enamel frit and manufacturers of original 
equipment. 

One of the difficulties in enameling on aluminum js 
the very narrow variations in firing temperatures that 
can be tolerated in radiation-type furnaces. Although 
firing temperatures are relatively low, from 980 F to 
1000 F, a variation of only +5 deg is permissible. Con- 
sequently special convection-type furnaces have been 
designed and built for experimental work. 

Such furnaces have been installed in the new alv- 
minum enameling pilot plant set up by Pemco Cor- 
poration, Baltimore, Md., for the purpose of testing 
aluminum enameling products and firing techniques. 
The furnaces were built by Industrial Heating Division 
of General Electric Company in cooperation with 
Pemco engineers. 


Irradiated 
Plastics Paper? 

Still highly experimental is the possibility of making 
plastics paper by subjecting monofilaments to paper- 
making processes. Polyethylene particularly is under 
investigation. .. . Tied in with this investigation is the 
possibility of using irradiated monofilaments thus pro- 
viding enhanced thermal and physical properties. 

Eventual applications—and let’s stress eventual—are 
seen in composite materials for electrical insulation. 


Electronic Noise 
Measurements 


Noise and distortion in the 100-ke to 10-mc range 
can be measured by a new instrument developed by the 
Research Division, New York University College of 
Engineering. Principal use is seen in the field of multi- 
plexing electronic equipment, where the r-f spectrum 
is employed for simultaneous transmission of many 
messages. The new instrument is capable of measuring 
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that catch the plane on the flying trapeze... 
can work for you on the ground 


Our favorite trapeze act is the one where an Air 
Force B-36 bomber carries its own F-84 fighter 
protection below its giant bomb bay, releases 
the fighter for reconnaissance and fighting, then 
picks it up in mid-air for the trip home. This 
aerial act is done by a giant trapeze that releases 
and retrieves the fighter. 


One of our Agrot Actuators, driven by oil pres- 
sure, lowers and raises the trapeze and the 
fighter quickly, smoothly, dependably. 

Arrot Actuators are designed by Cleveland 
Pneumatic to operate either by oil-driven pistons 
or by the famous high-efficiency AERO Ball- 


Screw Mechanism. 


We engineer and build actuators to do all sorts 





whe 





TO CUSHION SHOCK... 


of unusual jobs... this trapeze-lowering actuator 
that uses a double telescope boom to permit 
rapid long extension and compact folding. Or an 
AEROL Ball-Screw Actuator that requires no 
lubrication, hence can work efficiently even 
in high temperatures that would cook the lubri- 
cant out of ordinary screw-mechanisms. Or an 
actuator that maintains its precise positioning 
even against the buffeting pressure of a 2500-mile 
gale in a model wind-tunnel. 


Let us talk with you about your 
problems that might be solved 
by using an AEROL Actuator or 
Ball-Screw Mechanism. Write 
today for booklet H-9, and tell 
us your problem in some detail. 
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CPT’s shock absorber principle combines pneumatic and hydraulic 
cushioning. It can control minute vibrations or tons of impact. It is 
the shock absorber for the largest aircraft landing gears (CPT is the 
world’s biggest manufacturer of landing gears), and the same princi- 
ples are often adapted to finger-sized units. May we discuss with you 
how to take the shock out of stopping or the motion out of vibration? 


DEPARTMEN’ H-9 * BALL-SCREW MECHANISMS « AIR-OIL IMPACT ABSORBERS © World’s Largest Manufacturer of Aircraft Landing Gears 
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signal-to-noise ratio per telephone channel, signal-to- 
crosstalk ratio per channel, and intermodulation dis- 
tortion. Wide-band mean power and power-frequency 
distribution of complex signals can be measured with 
an accuracy of 1 db. Signal-to-crosstalk ratios as high 
as 60 db can be evaluated within 3 db. 

The instrument may be used for rapid and accurate 
verification of theoretical results in communications 
research; also for evaluating systems analyzed by 
statistical methods. In addition it finds use as a har- 
monic wave analyzer, measuring distortion and inter- 
modulation products to 75 db below the fundamental 
signal level. 


The Kindly Faced 
Automatic Machine 

Seems that an operator of a 50-ton power press in 
Connecticut refused to work his machine because is 
“frightened” him. This suggests a new human-engi- 
neering design problem: Designing a huge and com- 
plex machine so it doesn’t scare the daylights out of 
the prospective operator. 

What it amounts to is that the “pleasing appearance” 
we try to design into domestic appliances, office 
machines’ and simpler industrial machines, is a real 
and serious design necessity in the massive and com- 
plex equipments that go into today’s automatic produc- 
tion and process lines. 

Maybe it’s got to be more than “pleasing’—maybe 
these machines should also have a kindly appearance. 
Otherwise we may have a rash of operators refusing 
to work their machines because they were “frightened” 
... And (P.S.) like our Connecticut friend collecting 
unemployment compensation thereafter. 


Magnetic-Rotor 
Mechanical Register 


Released by the Atomic Energy Commission on a 
non-exclusive, royalty-free basis, Patent No. 2,678,773 
covers a mechanical counting device claimed to over- 
come the disadvantages of existing types. The patent 
is based on a magnetic rotor placed between the poles 
of one magnet in cooperating relation to another 
magnet and an indicating means for determining the 
angular disposition of the rotor. Features of the design 
are low-friction and low-inertia mechanism. 

This patent is one of 22 currently released by the 
AEC. The total number of patents available for 
licensing has now reached 680. 


Be it Ever 
So Humble— 


In these days of awe-inspiring complex and almost 
uncanny creations of electrical and electronic design, 
it’s good to sit back and ponder over the many hun- 
dreds of simpler, humbler electrically operated prod- 
ucts that are being researched, designed and devel- 
oped, up and down our industrial highways and 
bypaths. 
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Straying down such bypaths, we can come aCTos 
some special products of fascinating, not to say ob, 
scure, purpose. Did you know what an electrially 
operated nephelometer is? Or a lehr? Or a uoin. 
former, for example? Our own favorite is stil] the 
electrically operated fly swatter. . . . . And if some one 
should come along and say that he makes a thyratron. 
controlled widget, we wouldn't even bat an eyelash! 


High-Intensity Sound 
Effect on Components 


Developed at Armour Research Foundation ( under 
a Wright Air Development Center contract) js g 
high-intensity sound chamber that tests the effects of 
jet and rocket engine noises on aircraft electronic com. 
ponents. Built in the shape of a 6-in. cube, the device 
functions as reverberant chamber, permitting the 
production of high sound levels with only a moderate 
power input. A noise level of 150 db (equivalent 
to the usual jet engine noise) can be produced. 

A random-noise generator is used to supply a sound 
similar to that of jet engines; an audio-oscillator js 
used to produce pure tone signals. If necessary, ta 
recordings of actual jet noises could be used for sound 
input, but in practice this has not been found necessary, 

Also developed at Armour Research is the “Transitor 
Analyzer,” a small and portable instrument designed to 
measure directly during operation the circuit constants 
of any type of junction transistors used at low fre- 
quencies. 


Capsule Notes on 
Research Reports— 

“Selected AEC Reports of Interest to Industry,” is 
the general title of annotated bibliographies compiled 
and released by the Atomic Energy Commission. Some 
800 items have been selected from nearly 9000 un- 
classified research and developments reports issued 
prior to 1953. The reports, published as individual 
sections, are divided into industry categories. They 
may be purchased as a set of eight at $2.25 from the 
Office of Technical Services, Department of Com- 
merce, Washington 25, D. C. Individual sections in- 
clude the following titles at the prices noted: Chem- 
istry and Chemical Engineering (45¢); Electronics 
and Electrical Engineering (35¢); Mechanics and 
Mechanical Engineering (25¢); and Nuclear Technol- 
ogy (35¢). 


“Electrets,’ a 116-page report (code number PB 
112749) with drawings, diagrams, and graphs, is avail- 
able from the Library of Congress, Publications Board 
Project, Washington 25, D. C., at $15.00 ( photostat ) 
and $4.75 (microfilm). The report provides details of 
basic research project at the Air Force Cambridge 
Research Center to determine the electrical properties 
of carnauba wax electrets and their suitability for 
various applications, including memory-storage ele- 
ments in computers. 


—A.E.J. 
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Semi-Conductor Division 


RADIO RECEPTOR COMPANY, INC. 
In Radio and Electronics Since 1922 


SALES OFFICES: 251 WEST 19TH STREET, NEW YORK 11, N. 
TELEPHONE: WATKINS 4-3633 * FACTORIES IN BROOKLYN, N. 





The electric fence chargers manufactured by Northern Signal Co., 
Saukville, Wis., are subjected to extremes of stifling heat or icy cold, 
yet they must still deliver a measured shock of strong intensity— 
.0004 seconds on, one second off... And frequently when installed 


in barns they are exposed to ammoniacal fumes. 


An important reason why the chargers are proving so effective 
under such rigorous conditions is that in each control unit is a 
“Really Reliable” RRco. selenium rectifier, Type 8Y1, whose size 
happens to be only a 14” cubed! 


All Radio Receptor rectifiers, ranging from the smallest ones 
such as 8Y1, all the way up to the large power stacks required by 
heavy industry, have an inherent ruggedness that makes them ideal 
for duty under just such adverse conditions as this. 


If you’d like data on some specific problem in rectification, drop 
us a line without obligation. And make sure to request our new 
24 page rectifier bulletin No. 177-EM-2 


We also manufacture Germanium Diodes and Transistors. 


Y. 
Y. 
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... tripled assembly speed 
cut rejects from 5% to zero 
FAA ee ale) ee eae de 


in connection cost 


Main unit of the Broil-Quik Fryer-Cooker is an aluminum pot 

with a cast-in Still-Man rod type heating element. Until recently, 

the heating unit studs were joined to solid wire by brazing—requiring 
skilled hand labor, 100% inspection—with a 5% reject rate. Fire 
precautions required by brazing also prohibited straight-line production. 


Working closely with Burndy, Broil-Quik engineers converted to 
Burndy YPV ferrule connectors, installed with a simple ratchet-controlled 
hand tool. Crimped connections permit use of stranded wire, 

with no breakage from flexing during final assembly. Failures, fire 


hazards, and production limitations of brazing are completely eliminated. 


Rejects dropped to zero. Quality control by spot inspection is 
perfectly safe. And YPV connections—with relatively 
unskilled labor—take only 1/3 the time of previous method! 


For the most efficient connector design and practice—in any product, 
any plant, any electrical system—consult Burndy. 
Write for Burndy catalog Y53. 


BURNDY. 


BURNDY« NORWALK, CONNECT. « TORONTO. CANADA « FACTORIES: NEW YORK, CALIFORNIA, TORONTO » EXPORT: PHILIPS EXPORT COMPANY 
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Interior view of a 125 kv 
transformer used in X-Ray 
equipment manufactured 
by Siemens-Reiniger- 
Werke A. G. It is an oil 
immersed type and _ oper- 
ates from a 380 volt AC 
power source. Primary 


Natvar Products 


®* Varnished cambric—cloth and tape 


leads are insulated and 
protected with atvar 
400 Extruded Vinyl 
Tubing which retains its 
excellent electrical and 
mechanical properties in 


* Varnished canvas and duck 

* Varnished silk and special rayon 

* Varnished—Silicone coated Fiberglas 
* Varnished papers—rope and kraft 

* Slot cell combinations, Aboglas® 


* Vinyl coated —varnished —lacquered 
tubing and sleeving 





spite of heat and oil. 


NATVAR oroesovmm 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 


* Extruded vinyl tubing and tape 
* Styroflex(® flexible polystyrene tape 
* Extruded identification markers 


Ask for Catalog No. 23 
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Agi 
it keeps 
the home fires 
burning! 


Oil heat — automatic, dependable, econom. 
ical — is a symbol of comfortable living in 
homes everywhere. 


Many of America’s best known oil burner 
manufacturers depend upon Emerson. 
Electric motors to keep their units operat. 
ing efficiently. 


Emerson-Electric builds motors for special- 
ized applications such as oil burners, and 
for all types of equipment where depend. 
ability and long life are of first importance, 
It has done so for 64 years, and offers 
standard motors in ratings from 1/20 to 
5 h.p., and hermetic motors 1/8 to 20 hp. 
Your inquiry is invited. 


THE EMERSON ELECTRIC MFG. CO, 
St. Louis 21, Mo. 


Write for these N J 
Emerson-Electric 3 ; 


Motor Data Bulletins 





Manufacturers requiring motors 
1/20 to 5 h.p. can profitably use these reference 
ws oe guides. Specifications, construction and 

performance data are included for these motors: 





(0 M440-A Capacitor-Start (© M440-E Oil-Burner 
(1 M440-B Split-Phase [) M440-F Jet Pump 
(- M440-C Integral M440-G Blower 

(- M440-D Fan-Duty 








EMERSON <> ELECTRIC & 
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The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (nits duciny) ZINC 


Motes hy... 


The engineers of Webster-Chicago have one aim 
in their industrial lives—to provide high fidelity 
sound reproduction at a price which will assure 
wide market appeal for every instrument in the 
Webcor line. To achieve this objective in their 
three-speed HF phonographs, the eight odd- 
shaped ZINC Die Cast components shown below 
are employed in several models. Of these, the 
above tone arm-rest housing best illustrates the 
physical and economic advantages gained. 
Metal Saving—Since the cost of any product 
is influenced by the amount of material con- 
sumed, it should be noted that the above housing 
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(as shown from the underside) has been ingen- 
iously cored—in the casting operation—to elimi- 
nate all unnecessary metal, and no metal need be 
removed and wasted in secondary operations. 
This metal saving is accomplished with no sacri- 
fice of strength since cross ribs are judiciously 
located at points of stress. 

Labor Saving—The housing and the other 

ZINC Die Castings have made possible a com- 
pact phonograph mechanism with an absolute 
minimum number of parts. When such complexity 
of shape can be achieved, one part can be made 
to serve in place of several. This, together with 
the accurately located cast bosses, makes for 
trouble-free assembly at the lowest possible cost. 
A further labor saving results from the smooth 
as-cast surfaces of the parts which easily receive 
and hold handsome, durable coatings. 
For further examples of successful product 
engineering with ZINC Die Castings 
ask us—or any die casting company— 
for a copy of “The End Uses of Zinc 
Die Castings.” 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 
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THIS NEW MIDGET GERMANIUM RECTIFIER HAS AN OUTPUT OF OVER TWO KILOWATTS 


Get High Power and Save Space 
With G-E Germanium Rectifiers 


Germanium is a material to stimulate 
the imagination, so endless are its 
possible applications. Germanium rec- 
tifiers, pioneered by General Electric, 
offer design engineers tremendous 
possibilities for product improve- 
ment. ( vombining extreme compac t- 
ness with the highest efficiency of 
any metallic rec thor known, G-E 
germanium cells show practically no 
aging. D-C power supplies for wel: ders, 
baste sry chargers, and electrochemical 
processes are just a few of the possi- 
ble applic ations. 


COMPACT—The compactness of 
germanium rectifiers makes possible 
real savings in space, volume, and 
weight. T he ~~ -sized cell, pictured 
above with its heat exchanger, has 
a rating of aS kilowatts with air 
cooling at a rate of 1000 fpm. Six of 
these tiny rectifiers connected in a 
three-phase bridge will deliver up to 


65 volts d-c with a rated capacity of 


over 14 kw. To do a comparable job 
with selenium would take six stacks 
of 30 cells each. or a total of 180 


selenium plates. 


OTHER RATINGS—Besides the rec- 
tifier illustrated above, two other 
types are available. One is a sealed 
convection-cooled unit with a half- 
wave rating of 0.4 amperes d-c out- 
put with up to 125 r.m.s. volts a-c 
input. A second is the plate-mounted 
convection or fan-cooled rectifier 
with half-wave ratings of from 4 to 
20 amperes d-c output. All assemblies 
can be used in doubler, center-tap. 
and full-wave bridge circuits with 
corresponding increases in ratings. 


MORE INFORMATION is available 
from your nearest G-E Apparatus 
Sales Office, or write Section 461-32, 
General Electric, Schenectady 5, N. Y. 
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METALLIC RECTIFIER 
FACTS FOR ENGINEERS 


Germanium 


The Rectifier of the Future 
by C. E. Hamann 


















Seldom if ever has the rectifier 
industry experienced such widespread 
interest in a new deve lopment as has 
occurred with germanium. While much 
is being written of the capabilities of 
germanium in the low current area of 
diodes and transistors, its possibilities 
in high-power applications are equally 
amazing. 

Perhaps a simple comparison with 
selenium of the relative current den. 
sities will serve to illustrate its fantas. 
tic properties as a power rectifier, ]t 
is standard industry practice to oper. 
ate selenium in a 3-phase bridge circuit 
at a current density of 75 milliamperes 
per square centimeter of cell area, 
With an adequate air-cooling system 
this current density may safely be 
doubled. 

Germanium is presently being oper. 
ated successfully at a current density 
of 75 amperes per square centimeter 
of cell area with every indication that 


the top limit of capability has not 
vet been reached. Considering that 
germanium is also being operated at 
r.m.s. voltages per cell more than 
double that of the best available 
selenium, it will be seen that its power 
capabilities are at least 1000 times 
greater than selenium on a cell area 
basis. 

The reason for this phenomenal 
ability lies in its inherently high ef 
ficiency which in turn means very 
little heat loss to be dissipated. The 
cell operating efficiency is in the range 
of 98 to 99 percent. 
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BALTIMORE 18, MD. 
BOSTON 16, MASS. 
BRIDGEPORT 5, CONN. 
CHICAGO 25, ILL. 
CHICAGO 38, ILL. 
CLEVELAND 14, OHIO 
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Original Equipment Manufacture 
Spaulding Parts and Components 


Because Spaulding basic materials have 
unlimited adaptability, parts and compo- 
nents which Spaulding fabricates from 
them are found in all types of manufac- 
tured products. 


good wearing qualities, excellent ma- 
chinability, chemical inertness, low loss 
electrical insulation, arc resistance and 
deionizing properties. 


In their various types and grades, Spauld- 
ing materials present a wide range of 
physical, electrical and chemical proper- 


Whether you manufacture or design agri- 
cultural machinery or airplanes, railroad 
equipment or kitchen ranges, radios or 


ties in a great variety of combinations. 
Some of these properties are extreme 
light weight, high mechanical strength, 


surgical appliances, chances are Spaulding 
materials may help improve or cut the 
cost of your product. 


Ask your nearest Spaulding representative 
SPAULDING FIBRE COMPANY, INC., TONAWANDA, N. Ye 


_ 


SPAULDING BRANCH SALES OFFICES 


CLEVELAND 16, OHIO 
(Rocky River) 


DAYTON 2, OHIO 
DETROIT 1, MICH. 
FORT WAYNE 6, IND. 
LANSING 10, MICH. 


LONG ISLAND, N. Y. 
(Woodhaven 21) 


MILWAUKEE 8, WIS. 
NEW YORK 55, N. Y. 


NEWARK, N. J. 
(Union, N. J.) 


PHILADELPHIA, PA. 
(Camden 3, N. J.) 


ST. LOUIS 5, MO. 
TONAWANDA, N. Y. 


LOS ANGELES 15, CALIF. 
C. D. LaMoree 


BERKELEY 10, CALIF. 
C. D. LaMoree 


TORONTO 18, ONT., 
CANADA 
A. A. Andersen & Co. 
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LIGHT UES IeR er NE RESISTANCE To 
WEIGHT “Sit Tea as CORROSION 









GOOD 
INSULATOR 


WITHSTANDS 
VIBRATION 


RESISTANCE TO 
Te eal 


FABRICATES EAS!!! 
ACCURATELY 


"toile ts _ RESISTANCE TO 
NOISE Mepis as Nasa 


CAN MICARTA’S 
UNUSUAL PROPERTIES 


SOLVE A PROBLEM FOR YOU ? 


Look into MICARTA’s long list of serviceable qualities for practical 
ways to solve product design and production problems. 

Pound for pound its compressive strength is greater than that of 
structural steel. It weighs only half as much as aluminum. MICARTA’s 
unique resilience lets it absorb repeated shock and vibration without 
effect. In below zero temperature its tensile strength increases. In high 
temperatures its impact strength becomes even greater. MICARTA® 
fights corrosion .. . repels moisture. It’s an excellent insulator. 

MICARTA’s remarkable properties have led to thousands of 
profitable applications in every major industry. How can this wonder- 
working material serve you? For complete information simply use 
the coupon below. 


RESISTANCE TO 
COMPRESSION 


J-06576 


MICARTA IS SERVING ALL INDUSTRIES 


RESISTANCE TO 


MOISTURE 


AVIATION: Pulleys, 
Instrument panels, 
structural members 


TEXTILE: Spinning 
buckets, shuttles, 
spools, bobbins, gears 


MARINE: Propelier 
shaft bearings, 
bushings, piston rings 


CHEMICAL: Bubble 
cops, plating barrels, 
tubing, vaive blocks 


STEEL: Roll-neck 


beorings, hold down - 


ond upcoiler rolls 


ELECTRICAL: Coil 


forms, terminol blocks,. 


ponels, name pictes 


you can 6€ SURE...1F rs Westinghouse ). 


Westinghouse Electric Corporation 
Micarta Division 
Trafford, Pa. 


Attention: L. A. Pedley 

Sir: (Please check one) 

[_] Please have your representative call 

[_] Please send me complete facts on Micarta 


Name___ 
Address 
City 


Company___ 
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Vital services are performed by Kopp lenses and other glass products. Many - 

of these applications call for accurate control of a beam of light—which may less 


be concentrated, spread or diffused. Uniform transmission of colors may be 
required; resistance to heat and thermal shock are often needed. 

Kopp specializes in the production of glass parts requiring skillful engineer- 
ing design and careful, accurate workmanship. We will be glad to submit 
ideas, designs and prices for your consideration. 





WRITE FOR 


the new brochure describ- 
ing the design and manu- 
facture of Kopp Glass 
Products. 


Building—Through Business KOPP GLASS r Inc. 


—for a Better America! 


support Junior Achievement S Wi S S VALE l PA * 
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Now is the time 
touse the sales appeal 
of Stainless Steel 


The many benefits of Stainless Steel 
make its use in your product a real 
“plus” from a sales standpoint. Its last- 
ing good looks alone will often justify 
its use. And, along with this important 
advantage, goes exceptional resistance 
tocorrosion and abrasion, ease of clean- 
ing and low maintenance costs. 

There’s never been a better time to 
take advantage of the qualities of Stain- 
less Steel. And when you do, be sure 
that perfected, service-tested USS Stain- 
less Steel is used. 


on 
STAINLESS 


; om BILLETS ° 


TEEL 


SECTIONS 
PIPE ° TUBES ° WIRE SPECIAL 


Perforated basket is easy to clean 
because it’s made of Stainless Steel 


@ Hamilton Copper and Brass 
Works, a division of Brighton Cop- 
per Works, Inc., Cincinnati, Ohio, 
offers this perforated Stainless Steel 
basket with its line of steam- 
jacketed pressure cookers. 

It’s another application where 
Stainless Steel’s smooth, dense sur- 
face dictates the use of this metal. 
There are no places for food particles 


to lodge and adhere even on a per- 
forated basket like this. Conse- 
quently, cleanups are fast and easy 
and absolute sanitation is assured. 

The kettle itself can be equipped 
with a Stainless Steel gate valve or 
flush-bottom valve, giving protec- 
tion in another place where cleaning 
can be a problem. The adjustable 
leg flanges are Stainless Steel, too. 


Two valves dramatically demonstrate 


Stainless Steel’s 
corrosion 
resistance 


Both of the end gate valves shown 
above were in service in one of the 
pipe stills at a Gulf Coast refinery. 
The top valve, trimmed with Stain- 
less Steel, is still in excellent condi- 
tion after two years of service in 
light crude naphtha containing sul- 
fur compounds. 

The bottom valve, made of less 
durable materials, failed after only 
a year in the same kind of service. 

Stainless Steel’s ability to stand 
up under severe service conditions 
pays off every time. In many appli- 
cations, it is far and away the most 
economical material you can use. 





UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


ONAL TUBE DIVISION, PITTSBURGH - TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
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Higher efficiency of generators, 
motors and transformers 
starts here 


HIS is a single-strip core loss 

tester in the United States Steel 
Research and Development Labora- 
tory. With this equipment, core loss 
of U-S-S Electrical Steels is measured 
in milliwatts per pound to an accur- 
acy of less than 1%. These precise 
measurements form the basis for im- 
provements in the electrical steels you 
use; they help us lower core loss and 
they help you to boost the efficiency 
of your generators, motors, and 
transformers. 

We developed this testing equip- 
ment especially for research on U-S-S 
Electrical Steels. Unlike ordinary 
testing equipment, which measures 
only average values for large masses of 
metal, this single-strip tester enables us 
to work with very small strips of steel. 
We can measure precisely the core loss 
in any section of a coil or sheet. By 


comparing these values with accurate 
information about the controlled pro- 
duction techniques used to make the 
steel, we learn how to improve mag- 
netic characteristics, how to make 
more uniform steels, and how to pro- 
duce even better U-S-S Electrical 
Steels at equal or lower cost. 
Continuing research like this is con- 
stantly improving U-S’S Electrical 
Steels. And the better our product is, 
the better you can make your prod- 
ucts. Specify US'S Electrical Steels, 
and remember, any time you have 
a question about electrical steel — 
whether it concerns die performance, 
annealing, choice of steels, or how to 
take advantage of an improved U-S'S 
Steel—our experts are ready to help 
you. Write to United States Steel, 
Room 4475, 525 William Penn Place, 
Pittsburgh 30, Pa., for information. 


Here are the principal grades of 
U°S°S ELECTRICAL STEEL SHEETS 


and the primary uses for which they are intended 


U-S‘S POLE GRADE—used principally for 
rotating poles on large machines where 
strength of material and good permea- 
bility are necessary. 


U-S-S ARMATURE GRADE—for small motors, 
armatures, good-quality fractional horse- 
power motors, field poles, and other mag- 
netic circuits. 


U-S-S ELECTRICAL GRADE—for the better 
class of small motors and for commercial 
motors, and generators of medium effi- 
ciency. Also used, in thinner gages, for 
small intermittent duty transformers, re- 
actors, relays and other magnetic circuits. 


U-S-S MOTOR GRADE—used in motors and 
generators of good efficiencies, in .small 
transformers, reactors, and other appara- 
tus where medium core loss values are 
desired. 


U-S-S DYNAMO GRADE—used in high effi- 
ciency motors and generators, small and 
medium-sized intermittent duty trans- 
formers, reactors, electrical meters, lam- 
inated pole pieces for small electrical de- 
vices and similar applications where a 


low core loss is required at a medium cost. 


U-S-S TRANSFORMER 72 GRADE — suitable 
for transformer and rotating machine 
laminations. 


OTHER U-S‘S TRANSFORMER GRADES 


U-S:S Transformer 65, U:S:S Transformer 
58, and U:S:’S Transformer 52: shearing 
quality, for transformer laminations and 
similar applications. 

U:'S'S Transformer 65-PQ and U'S'S 
Transformer 58-PQ: punching quality, for 
laminations in transformers and rotating 
machines. 

U:S'S Radio Transformer 65 and U:S:'S 
Radio Transformer 58: produced for ap- 
plications requiring good permeability at 
low flux densities, along with punching 
quality. 

U:S'S Transformer 100, U'S’S Trans- 
former 90, U'S'S Transformer 80 and 
U-S’S Transformer 73 possess pronounced 
directional magnetic properties; perme- 
ability is very high parallel to the rolling 
direction compared with that across the 
rolling direction; punching and shearing 
qualities are good. 





UNITED STATES STEEL CORPORATION, PITTSBURGH COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
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Veeder-Root Hand Tally 
counts anything you see. 
Press thumb lever once for 
each count. Reset to zero 
with one turn of knob. 
$8.30 eo. (Write for 
quantity prices.) Im- 
mediate delivery. 
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275 laughs in 113 minutes . . . this was the certified 
count taken at a recent performance of a Broad- 
way show by two executives of Fact Finders 
Associates, Inc. . . . both using Veeder-Root 
Hand Tallies. 

This is another one of the hundreds of uses for 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 




















VEEDER-ROOT 


veryone ion Count on 


each of the hundreds of Veeder-Root Counters 
which are made for manual, mechanical and elec- 
trical operation. Chances are that you, too, can 
count on Veeder-Root . . . with counters built 
into your products as standard parts, or attached 
to your production equipment. We’ll help you to 
figure out how. Write: 


Chicago 6, Ill. 
Montreal 2, Canada + 
Offices and Agents in Principal Cities 


* New York 19, N. Y. +» Greenville, S. C. 


Dundee, Scotland 


R 
N “The Name That Counts” 
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FANSTEEL METALLURGICAL CORPORATION, NoprtH CHICAGO, ILLINOIS, U.S.A 
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IN STOCK—TYPES AND SIZES TO MEET YOUR SPECIFIC LOCK WASHER NEEDS! 


Locking a countersunk screw was a problem until Shakeproof developed 

Countersunk Type Lock Washers. Tapered twisted locking teeth give positive 
protection against loosening... put a stop to costly rejections and customer complaints 
due to loose screws. Assembly is faster, too, because screws lock tight at 

lightest touch... you get a perfect fastening every time! 


Whatever your lock washer needs, there’s a Shakeproof Lock Washer specifically 
designed for the job... designed to save costs and time on the assembly line! 


anne cngpasegieel “ 


St. Charles Road, Elgin, Illinois ¢ Offices in principal cities 
In Canada: Canada Illinois Tools Limited, Toronto, Ontario 





KEPROOF 


sems-BY-SHA 
ck Washers 


With Countersunk Lo 


All Shakeproof® Lock Washers can be 
re-assembled with screws tO eliminate separate 


and reduce costs! 
because 


KEPS® 


developed pre-assembled nuts 
They are fast, easy tO use, 
With KEPS, every fastening 


nst vibration loosening. 


TESTING samen 


FREE testing sample kit 


ea RS 


Test Shake 

proof Lock W: 
rte — products... a aa 
a = uct laboratories. Rie tei 
a ck even tighter as vibrati : 
— — —— quality 7 

costs in yo nbi 

Send for your kit A Mela 








Cords that are built to stand abuse | 
help you satisfy appliance users 


If the lady misuses her appliance 
cord so that it fails, she usually blames 
the appliance. You can help protect 
yourself against her wrath by using 
General Electric appliance cords that 
are built to withstand all but the most 
violent abuse. For example, the G-E 
PreenX* cord used on this toaster re- 
sists heat, water, oil, grease, abrasion, 
and kinking. It wears ten times as long 
as fabric-type cords used for toasters— 
yet it is light and flexible. 

Also, your assembly time is reduced 
because PreenX cords are easy to rip, 
strip, and connect. 

General Electric can provide you 
with a dependable, flexible cord for 
practically any type of light-, medium-, 
or heavy-duty electrical appliance or 


industrial equipment. 


HANDY 
REFERENCE BOOK 





This 2 1-page booklet 
for product design- 
ers contains product 


information and 





specifications of the 
complete standard line of G-E wires, 
cables, and cords. For your copy, or 
for more information, write Section 
W 122-922, Construction Materials 
Division, General Electric Company, 


Bridgeport 2, Connecticut. 





Registered Trade-mark 
General Electric Company 
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PRESS DRIVES 





EDDY-CURRENT 
ROTATING EQUIPMENT 


DYNAMATIC DIVISION «enosna- wisconsin 


EATON MANUFACTURING COMPANY 





Our new booklet, ‘‘Bulletin GB2,’’ describes and illus- 
trates the basic Dynamatic Eddy-Current units, including 


the new Stationary Field Coupling. If you are interested 
LIQUID COOLED COUPLINGS i indie siete ia iniaadanes LIQUID COOLED BRAKES 





Speed Centro! Dynamatic Eddy-Current Couplings, brakes, clutches, Dynamometers, 
and Ajusto-Spede motors, in use today in practically every basic in- 
Problems? 7 anion 
8 


dustry—in both plant equipment and end products—are proving the 
ideal solution to difficult speed control and testing problems. Advan- 


One of these tages include rapid response, infinitely adjustable speed control, wide 
Dynamatic Units speed range, quiet operation, high full-load efficiency, low main- 


m be th lution tenance cost, adjustable speed from an AC power source. Write for 
ay e e soluri your copy of the new Dynamatic Bulletin GB2 today. 


NYNAMATI( DIVIS1ON EATON MANUFACTURING COMPANY 
— oa 


KENOSHA, WISCONSIN ry General Offices: Cleveland, Ohio 
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give YOU maximum protection 
from explosion and fire 





Type EYS Explosion-Prooft 
Sealing Condulet 


Locations where flammable atmospheres are likely to For Vertical Conduit Only 


be present are designated as hazardous by the National 
Electrical ; Code. The Code requires explosion-proof Type EZS Expiosion-Proof 
electrical installations on machines that operate in such Sealing Condulet ; 
locations or that handle flammable liquids or gases. For Vertical or Horizontal Conduit 


The inert gas machine shown at the right operates 
in.a hazardous location. The manufacturer selected 
Crouse-Hinds’ dependable explosion-proof Condulets to 
control the operation of the machine, to give protection 
against disastrous explosions and fire, and assure un- 








Type EFS Explosion-Proof 4-Gang Condulet 


interrupted service. ith 2 push-button stations, a double pilot 
. . ‘ ight and 3 tumbler switches. Available in 
When you design machinery for use in hazardous one to 5-gang sizes for all types of control 


locations select the very best electrical equipment... devices. 
Condulets that are designed to meet Underwriters’ Labo- 
ratories’ standards. Fornearly 50 years, Condulets have 
been of the highest quality, built from the finest materials, 
with painstaking care by skilled craftsmen. 


The Condulet Catalog lists thousands of types and 
sizes of junction Condulets, lighting fixtures, plugs and 
receptacles, switches, controls, and circuit breakers for 
use in ordinary and hazardous locations. Tell us 
your electrical problems. Crouse-Hinds engineers will 
gladly make specific recommendations. 





Type EJB Explosion-Proof Junction Condulet. 
Used here to make power connections and 
enclose control devices, 


 CONDULET is a coined word registered in the U. S. Patent Office. 
It designates a product made only by the Crouse-Hinds Company. 


a CROUSE-HINDS COMPANY 


Yo Nationwide Syracuse 1, N. Y. 


if Distribution OFFICES: Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston 
see Electrical Indianapolis — Kansas City — Los Angles — Milwaukee — Minneapolis — New Orleans — New York — Philadelphia 

! aor ae ittsburgh — Portland, Ore. — San Francisco — Seattle — St. Louis — Tulsa — Washington. 

" scanned RESIDENT REPRESENTATIVES. Albony — Atlanta— Baltimpre — Charlotte -~ Corpus Christi— Richmond, Va.— Shreveport 


Crouse-Hinds Company of Canada, Lid, Toronto, Ont 


CONDULETS -: AIRPORT LIGHTING , | 


28 ELECTRICAL MANUFACTURING 





iin eee 
Re ae 


Ua es 


SEPTEMBER 1954 










































Takes 22,000 sparks per minute 
at 140-mph... without electrical loss! 


Top of Wells’ new “Super Go” 
ignition coil, C-1850, is molded of 
Resinox 3700. This coil out-performed 
all others in racing car tests on Utah 
salt flats . . . losing no spark power at 
speeds up to 140-mph! Manufacturer 
claims this coil on passenger cars 
will give same heat and spark at 
80-mph as at 40-mph, saving gas 
and giving same pickup at both 
high and low speeds. 


RESINOX 3700 


Wells Manufacturing Company of Fond du Lac, Wisconsin, needed 
an ignition coil top that combined tremendous arc and heat 
resistance with outstanding dimensional stability and toughness. 
After extensive tests, they selected Monsanto’s thermosetting 
molding powder, Resinox 3700. Speed test results proved 

the wisdom of their choice! 


Resinox 3700 is the ideal all-around material for magneto ignition, 
motor control and electronic circuits, and other electrical applications. 
1. It combines high arc-resistance with excellent dimensional 
stability. Eliminates undesirable after-shrinkage. 
2. It has relatively good impact resistance and outstanding 
moldability, including good transfer molding properties. 
3. It offers superior heat resistance. 
Perhaps Resinox 3700 is exactly what you need to solve an electrical 
equipment problem. Write today for full information! 


Resinox: Reg. U.S. Pat. Off 





* e e a e ae = e & e e® 68 @ SERVING INDUSTRY... WHICH SERVES MANKIND 
MONSANTO CHEMICAL COMPANY, Plastics Division, Room 2405, 


Springfield 2, Mass. 
Please send me complete information on Monsanto’s new Resinox 3700 arc-resistant material. 


Name & Title 
Company 
Address ? 


City, Zone, State 
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More than meets the eye 
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P-K Socket Screws, at a glance, may look substantially 
like those you buy from “habit.” You have to “look 
beyond the hex” for the difference. 

If you don’t, you are buying with a “blind spot” that 
can block your way to proved benefits other buyers are 
using to advantage. Parker-Kalon’s exacting Quality 
Control is only one of the advantages you don’t see 
until you “look beyond the hex.” 


Look Beyoud-the Hoy, 


Compare every detail of product and service. Compare 
for advanced design . . . for proved assembly strength . . . 
for buying aids, and supply service. Get all the facts, 
and try P-K Socket Screws. You'll find they take top 
rating In any test. 


Get samples, information from your P-K Distributor, 
or write: Parker-Kalon Division, General American 
Transportation Corporation, 200 Varick Street, New 
York 14, N. Y. 


Two of the many steps in the exacting 
P-K Quality Control routine are illus- 
trated. Left, the metallograph test to 
check metal structure, and right, the 
Magnaflux inspection, employing 
“black light’’ to reveal any defects. 
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FLAT HEAD BUTTON HEAD SHOULDER PIPE PLUGS 



















* FOR TOP QUALITY and 


tolerance gaged to your most exact- 
ing specifications — and guaranteed. 





> FOR ADVANCED DESIGN 


that speeds assemblies — makes them 
simpler, stronger — and saves errors. 


? FOR ASSEMBLY STRENGTH 


okayed in a million punishing tests by 
thousands of satisfied users. 


~? FOR PLANNING AIDS and 


buying data patterned to your spe- 
cial needs, plus advice on assembly. 


? FOR SUPPLY SERVICE set 


up for fast action and lower purchas- 
ing expense — by local Distributors. 


? FOR ANY STYLE OR SIZE 


You'll find any Socket Screw you need 
in P-K’s complete line. Hex Keys in 
all sizes, and several handy sets. 





cet ALL 
THESE ESSENTIALS OF 
COST-WISE ASSEMBLY 


GE p_K 





Qu Stock ... See your nearby P-K Distributor ... your local Supply and Service Specialist 
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These G-E aids help you design new 
re/ ccAo Motors into your machines 


SIMPLIFY MODERNIZATION of your ma- 
chines with the new Tri/Clad ‘55’ motor. 
A new bulletin, “Making the New Tri 
Clad ‘55’ Motor a Part of Your Product,”’ 
will help in selecting the right motor for 


m= GENERAL ¢ 
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your application. It is designed to answer 
the questions you ask most frequently 
when buying motors. For your copy, check 
the coupon. Other aids for machine de- 
signers are described at right. 
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SPACE SAVINGS with the new Tri-Claj 
‘55’ motors can be read directly from this 
handy wallet-size slide rule. It determines 
ten dimensions instantly for any frame 
number. For yours, check coupon, 


' 






WEIGHT SAVINGS are significant with the 
new motors, and this slide rule tells you 
exactly how many pounds for each hp 
rating, for enclosed and dripproof motors, 

from 900 to 3600 rpm. Check coupon. T 
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BUYER PREFERENCE for G-E motors is 2 tol r 


in an independent survey, and you can take 
advantage of this when you tag your equip 
ment with this card, available through 
G-E Apparatus Sales representatives. 
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AC PULL FORM 


Twenty-two percent reduction in size 
for same power ratings is made possible 
in the new line of General Electric 
industrial solenoids by newly designed 
components. This means a saving of 
space in your machines, smaller enclos- 
ure, and reduced material costs. 


Complete rating coverage is supplied 
by nine separate sizes. All sizes are 
available in push or pull forms, 25 to 
60 cycle a-c, and d-c. Nominal ratings 
at maximum stroke are: 1” pull—1.4 to 
36 pounds; 14” pull—3.0 to 40 pounds; 
4" push—2.0 to 33 pounds; 1” push— 


2 tol 4.3 to 28 pounds. 
n take a 
equip- 
ir 
S. 


Versatile and compact, new G-E sole- 
noids can ke mounted in five positions— 
brackets can be moved to any of four 
sides, or thru-bolts can be used. To 
simplify wiring. leads ‘and built-in 
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DC PULL FORM 


terminal board are furnished on all 
strongbox coils. 


Long life results from design features 
such as strongbox coil and double- 
strength spring-steel mounting brack- 
ets. General Electric laboratory tests 





Please send me the following bulletins: 


(0 GEA-6215 New Industrial Solenoids 


with Tri/Clad ‘55’ Motors 


aca dercticinn asians 


CITY 


¢ for reference 


(1 GEN-106 Slide Rule for space savings 


PRODUCT 
HIGHLIGHTS 





AC PUSH FORM 


New industrial solenoids announced by G.E. 
smaller—more flexible —longer life 


have proved these solenoids to have 
much longer life. 


For more information, contact your 
nearest G-E Apparatus Sales Office or 
Distributor, or check the coupon for 
Bulletin GEA-6215. 


General Electric Co., Apparatus Sales Division, Sec. B668-116, Schenectady 5, N. Y. 


| 
X for immediate project 


0 GEN-100 Slide rule for weight savings 


with Tri/Clad ‘55’ Motors 


0 GEA-6200 Making Tri/Clad ‘55’ Motors | 


Part of Your Product 


CONSULT YOUR SWEET’S PRODUCT DESIGN FILE. You'll find everything 
electric for machinery manufacturers in the General Electric section. 


COMPANY 


| 
| 
| 


TURN PAGE FOR MORE G-E PRODUCT HIGHLIGHTS 








Two steps toward more ' 
automatic machine operation 





ALL ELECTRIC, this custom-engineered 
General Electric tracer control system 
provides automatic control of one or 
more machine motions. 


Bulletin GEA-6122 explains, through 
the use of diagrams, the operation and 
components of the basic tracer control 
and its many variations. It is designed 
for fast, accurate production on milling 
machines, vertical boring mills, and 
lathes, and automatically follows tem- 
plates, controlling feed motions. 





RECORDING MOTION on a reel of mag- 
netic tape, G-E record-playback control 
stores a record of all the operations 
needed to produce a part. This bulletin, 
GEA-6092, describes how the tape can 
be played back for automatic program- 
ming of production machines and 
processes. It shows how to get faster 
production at lower cost. 


These two bulletins will be of particu- 
lar interest to designers of general- 
purpose machine tools where a memory 
of complicated motion or sequences or 
a large number of operations is re- 
quired. Send for your copies now. 
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New G-E fhp gear-motors are compact, 
light-weight, ‘packaged’ drive units 


General Electric’s revolutionary smaller, 
lighter fractional-hp motor design is 
now incorporated in gear-motors for the 
first time. With its highly efficient 
low-speed gears, you'll find this new 
gear-motor ideal for your applications. 


You save in ordering. Selecting single- 
package gear-motors the G-E way 
saves time. You can get off-the-shelf 
delivery on 56 popular-rated models. 
You save on installation. Unit construc- 
tion of G-E gear-motors means they can 


be installed in a fraction of the time 
required for more complex systems, 
You save on space. They are compactly 
designed to help you put low-speed 
power in tight spots. 

Features of the new gear-motors in- 
clude greatly improved insulation that 
better resists unfavorable conditions, 
advanced-design ventilation, plus skill- 
ful use of new materials for better 
performance and durability. These give 
longer life to your machines. Ask for 
Bulletin GEA-6133. 


G-E portable vibration meter cuts rejects by direct 
reading of acceleration and vibration displacement 


Small, light, and self-contained, this 
highly sensitive vibration meter is 


battery operated. It measures displace- 
ment and acceleration over a frequency 
range of 10 to 250 cycles per second. It 
will measure from 3 to 300 mils peak-to- 
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peak displacement and 0.03 to 10G peak. 

Scales can be changed during opera- 
tion, if operated in temperatures up to 
130 F, and is not affected by magnetic 
fields of generators. For more informa- 
tion, ask for Bulletin GEC-1247, 
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Single-point adjustment of New General Electric 
d-c magnet brake simplifies installation 


Built to AISE standards, 
new brake has these features 


0 MANUAL-RELEASE MECHANISM, This 
feature provides accurate control of the 
compression-type spring, and permits 
removal of wheel or replacement of brake 
linings without readjusting torque setting. 


@ ARMATURE GAP INDICATOR. Records 
changes in armature gap due to brake 
lining wear. An easily visible indicator 
shows when to adjust for lining wear. 


© VENTILATED WHEEL OF MOLYBDENUM 
ALLOY. Designed for high tensile strength 
and excellent wearing characteristics. 


© REMOVABLE LININGS. No need to re- 
move entire shoe assembly to replace 
lining. Release brake, using manual 
release, remove holding nuts which posi- 
tion the shoe lining and keep it firmly in 
place, then slip lining out. 


@ sINGLE-POINT ADJUSTMENT. One sim- 
ple adjustment for lining speeds mainte- 
nance. Only a wrench is needed to adjust 
magnet gap. Equal shoe clearance is 
obtained automatically. No trial-and-error 
adjustment—this new brake is designed 
to be self-centering. 


6 TERMINAL STUD CONNECTIONS, Speeds 
wiring—protects magnet leads from strain. 


@ “‘sTRONGBOX"’ MAGNET COIL. Dust, 
moisture and oil are sealed out. Coil wind- 
ings are impregnated with clear, solvent- 
less varnish drawn in under vacuum, to 
help protect from mechanical damage. 


No need to keep both ends of General- 
Electric’s new d-c magnet motor brake 
clear for servicing—all power connec- 
tions, torque settings and shoe adjust- 
ments are located at one end. This 
means the G-E brake can be mounted 
in comparatively inaccessible locations 
since only the adjusting end of the 
brake has to be clear. The brake is 
built to AISE standards and is suitable 
for both horizontal and vertical mount- 
ing. It can be either left- or right-hand 
mounted with no change in pins or bolts 
required. Centerline marks simplify 
horizontal and vertical alignment of 
the brake with the motor shaft. 


In addition to extensive laboratory 
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tests, the brakes were installed and 
tested in actual on-the-job applications 
with the co-operation of four large 
industrial companies. The two-shoe, 
single-magnet brake established high 
standards for brake performance and 
maintenance on applications where con- 
tinuity of service and low operating 
costs were of first importance. 


Type IC9528 shunt-wound brakes 
will operate on 80% voltage. 1C9528 
series-wound brakes will release on 40% 
of rated current of the motor with 
which it is used, and will remain re- 
leased until the current falls below 10 
per cent of rated motor current. Check 
coupon for Bulletin GEA-6214. 
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General Electric Co., 
Apparatus Sales Div., Sec. B668-117 | 
Schenectady 5, N. Y. 


Please send me the following bulletins: 
\/ for reference 

> for immediate project 
0 GEA-6122 Tracer © GEA-6133 Fhp | 


0 GEA-6214 D-c | 
Magnetic Brakes | 


Control Gear -Motors 


0 GEA-6092 Rec- (© GEC-1247 Vibra- | 
ord-Playback tion Meter 





CONSULT YOUR SWEET’S PRODUCT DESIGN | 
FILE! You'll find everything electric for ma- | 
chinery manufacturers in the General Electric 
Section. 


NAME 


COMPANY 
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Assembler picks up tiny 
UNBRAKO set screw with 
long arm key Preparatory 
to threading it into cam 
assembly. 





He inserts the UNBRAKO, and 
turns it into the assembly; 
then after positioning cam, 
tightens it. The accurate 
depth and size of the hex 
socket result in maximum 
torquing—the knurled cup 
point holds the cam accu- 
rately in place, 





Mt 


Two Unsrako Self-Locking Socket Set Screws are used on each cam of these precision multicircuit 
cam timers. The screws position the cams so as to control accurately the sequence and duration of 
one or a series of individually timed machine or process operations. 


2 
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You'll need less space for storage when you use 
UNBRAKO Standards—stocked by your distributor «Ui 





You'll need less space for storage and be able to carry a smaller inventory, 


because standard UNBRAKO socket screw products are in stock at your local UNsRAKOs—made of heat 
_ tal distrthutor’s, And 1] ti d _ deli treated alloy steel—have 
industrial distributor’s. id you'll save time and money, cause deliveries fully formed threads, Class 
are prompt. For more information, write for UNBrako Standards—a 3 fit; are supplied in stand- 
complete listing of socket screw products made by the world’s largest manu- ard sizes from #4 to 1". 


facturer of these precision fasteners. STANDARD PRESSED STEEL CoO., 
Jenkintown 9, Pa. 
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UNBRAKO socker screw pivision $ 
ees 


, Flat Head Shoulder Knurled Head Dowel Button Head 
PENNSYLVANIA Cap Screw Screw Cap Screw Pin Socket Screw 
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1] NEW important FEATURES... 


Flexible in all directions, 7. Nostlip under normal load at full speed. 
Absorbs shock. 8, Protects driver and driven mechanisms 
Limits torsional vibration. against overload shock. ‘ 
: 7 9. Can be furnished in automatic back- 
Has adjustable idle speed. sind 
p type. 
Can be furnished in automatic free- j9. Prevents torsional resonance. 


wheeling type. 11. Easily assembled even in blind installa- 
Smooth starting. tions. 


If you have problems of misalignment — smooth starting — vibration — overload 
— or assembly in the manufacture or operation of: 


COMPRESSORS” ® ~_TEXTILE MACHINERY ¢ CONVEYORS e LARGE OVERHEAD 
BLOWERS e WIRE DRAWING e BALL MILLS CRANES 

DIESEL ENGINES §©MACHINES e ELECTRIC MOTORS ¢ HAMMER MILLS 
EXCAVATORS ¢ FANS @ GENERATORS MIXERS 
REFRIGERATION ¢ GASOLINE ENGINES ¢ HIGH SPEED TUBE MILLS 
EQUIPMENT ¢ BACK STOP BRAKES PULVERIZERS PUMPS 


@ LET OUR ENGINEERS CONSIDER YOUR PROBLEMS. TWIFLEX MAY BE THE ANSWER. 


cad —_ 


Single Revolution’ Clutch Over-Running Clutch Slip Clutch 
Write for Bul. 239 Write for Bul. 231 Write for Bul. 300 


Le TLS aY-\ 1° yee Pa oll Se Lee 
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READY FOR SHIPMENT 


--» COMPLETE STOCKS OF 


ALL THESE PRODUCTS: 


Varnished Cambric Products 
insulating Paper 
Varnished Tubing 
Saturated Sleeving 
Insulating Varnish 
Vulcanized Fibre 
Phenolite 

Fibre Wedges 

Wood Wedges 

Built-up Mica Products 
Asbestos Insulation 
Woven Glass Insulation 
Pressure Sensitive Tape 
Cotton Tape 

Cotton Sleeving 


Commutators Built To Specifications 


Teflon 
Silicone Resins 
Silicone Insulations 


He Has The Answerg 
To ALL Your Electrical — 
Insulation Problems] 


No matter what your question, if it concerns the selection and appli. | 
cation of electrical insulating materials, an IWI Representative ig” 
ready to help you. Backed by the experience of many years acquired © 
in helping electrical manufacturers choose and use the right product” 
in the right way, your IWI Representative offers you a single source | 
from whom you can get the dependable technical help you want, 


There’s no need to ask, or wait for, help from the many different 
suppliers of every type of insulating materials you use—yust ask your © 
IWI Representative—he has the answers for you—-NOW! 


Remember IW For Everything Tn Electrical Tusulation 


IMMEDIATE DELIVERY from a fully stocked warehouse near you 
QUALITY PRODUCTS, nationally advertised and used by leading electrical 


manufacturers everywhere. 


Get What You Want 


When You Want It Fro 


A NATIONAL NETWORK OF WAREHOUSES SERVING ELECTRICAL MANUFACTURERS 


INSULATION AND WIRES INCORPORATED 


3435 Chouteau Avenue « St. Louis 3, Missouri 


Write For “The Aeddress Of “The Warehouse Nearest Your Plant 
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SIMPLE - RELIABLE - LOW COST 


PLATE CIRCUIT SERIES “LB” 


Wh Y 4, 
} (is, 
‘ /} / 


The simplicity of the LB design provides the lowest possible cost for a sensi- 


tive relay built for long life and unfailing reliability. 


Coils up to 34000 ohm winding 

Sensitivity to 3 MA pull-in current (approximately .09 watt) 
SPDT silver contacts rated 5 amps (4 HP) with ample wipe 
Breakdown tested to 500 V RMS 

Centrifugally varnish impregnated coil 

One piece back spring and contact arm 

Laminated base—screw or rivet mount 

Tinned solder terminals 

Permanent air armature gap precludes residual sticking 
Readily readjustable for pull-in 


Dimensions 254” x 1” x 14%" high—mounting holes 2%” centers 


APPLIANCE SERIES “MW” 


The MW general purpose appliance relay is most inexpensive to buy but 


10. 
11. 


will serve well in a wide variety of applications. 


Available with AC or DC coils 

Large silver contacts rated 5 amps (%4 HP) with plenty of wipe 
Underwriters creepage spacing 

Breakdown tested to 1500 V RMS 

Clip on solderiless terminals 

Heavy copper shading precludes chatter and hum 

Molded bakelite coil bobbin 

Laminated bakelite base 

Varnish impregnated coil for moisture proofing 

Mounting by either rivets or screws 


Dimensions 2” x 2” x 12” high—mounting holes 154” centers 


Samples Available for Immediate Shipment 


Quotations on Request 


POTTER & BRUMFIELD PRINCETON, INDIANA 


EXPORT: 13 East 40th Street, New York, New York 


Sales Offices in Principal U. S$. and Canadian Cities 











Potter & Brumfield ep 
offers you the benefits of 


20 years’ custom engineerin, 
... with more than 100 Basic Relay Types! 
































t 


These basic relay types have been evolved from the design 2 Lower Costs—Because these relays are already 
and production of more than 15,000 different custom relays. tooled and manufactured in production quantities 
Used as they are or with slight modifications they will fit a substantial cost saving is passed along to you! 

most any and all applications. 3 Fast Delivery—Orders for standard relays con be 


filled from stock or with minimum delay. 


4 Available through Distributors—Standa,, 
types available through P & B franchised Electronic 
Parts Distributors in all principal cities. 


Thus you are assured of: 


1 Proven Design—P & B standard relays have been 
field tested under all kinds of conditions, thereby Potter & Brumfield engineers are available for consultation 
giving long, trouble-free service. on special relay problems—design or application. 
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A FEW OF THE MANY P&B BASIC RELAY STRUCTURES 


poe OR RSE OLE TY 





aes > 3 


YS PLATE CIRCUIT SUPER SENSITIVE 
on nae yell (MR) — RELAYS—Actuate on few RELAYS Operate on tess 
duty. For across the line power milliwatts. Fit many applica- than 10 MW. Dual coils, 10G A 


tions. LM series also avail- 
able. From SPST to DPDT. 


vibration resistance. Wide 
versatility. One Form C-SPDT, 


circuits, high current switching 
—SPST to 3PDT. 








+ 
RELAYS 7 IMPULSE RELAYS 400 CYCLE AC RELAYS e 
LIGHT DUTY oil rosc i ( ! 
Small, light weight, sturd 6 no ears eee presets For aircraft or ground equip- 
ee ~ i backlash. Precise, repetitive ment. Withstand better than @ 
ee acer ae oer — ~ switching regardless of oper- 10G shock. Heavy cast mount- 
chock. From SPST to , ating speed. DPDT or 4PDT. ing foot. SPST to DPDT. 4 
AP ‘ 
‘ 
MULTIPLE CONTACT TELEPHONE RELAYS SUPER MIDGET 
RELAYS—tonger coil pro- Meet practically all telephone RELAYS—tiny and rugged , 
vides power sufficient to ac- relay requirements. Many —plug-in—SPOT. High de- 
tuate additional contacts. For contact combinations. MH, MT, gree of resistance to vibro- ‘ 
multiple switching—SPST to LT and ST types also avail- tion and shock. 


4PDT. able. 





MOTOR STARTING 
RELAYS Voltage controlled 
to insure throwout of starting 
winding when motor reaches 
rated speed. SPST-NC or 
SPST-NC-DB. 


MULTIPLE LEAF 
RELAYS For temperature, 
indicating or protective cir- 
cuits. Heavy, tin-coated phos- 
phor bronze contact springs. 
From SPST to 4PDT. 


SUBMINIATURE 

SENSITIVE RELAYS | 
Standard 7 pin plug-in. Rug- 

gedized for vibration and 

shock. Operating power 

25MW. Contact load 2 amps. 








HEAVY-DUTY SHOCK- > MINIATURE DC POWER 

LATCHING RELAYS Com- PROOF RELAYS Can be ae CONTACTOR —Heavy 
poct—high utility switching. mounted in any position. Par- — duty contacts, rated 60 am- 
Coils operate on AC or DC. ticularly resistant to vibration - peres, 28 V DC, non-induc- 
Voltage or current. From SP- and shock. From SPST to — tive load. Rugged construc: 
ST to 4PDT. DPDT. « me tion. Withstands high vibra- 
MB . 4, tion and shock. SPST-NO-DM. 


ALL P & B STANDARD RELAYS CAN BE SUPPLIED WITH DUST COVERS OR HERMETICALLY SEALED CANS WITH SOLDER OR PLUG-IN HEADERS 


Write home office in Princeton or phone your local 


P & B Sales Office for new master cataleg describing Potter & Brumfield 


our wide line of basic relay structures, housings and 


enclosures. Samples, recommendations and quota- PRINCETON, INDIANA ; 
f 

tions promptly furnished on special applications. EXPORT: 13 E. 40TH STREET, NEW YORK, NEW YORK t 
P & B Standard Relays available at SALES OFFICES IN PRINCIPAL U. S$. AND CANADIAN CITIES é 


your local Electronic Parts Distributor 
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Another air-moving problem solved 


at AIR CENTER, U.S. A. 


One manufacturer’s line of five unit heaters 
was submitted to Torrington. Of varying 
capacity, they all had the same defect: noise 
levels as high as 61 decibels. Torrington 
engineers quickly found that a simple change in 
hennineros the air impeller specifications greatly 


AIR 
IMPELLERS 


reduced the noise level in all cases. There was 
no change in the power requirement, and air 


@ high efficiency delivery was actually increased — as 


@ uniformity of product much as 53 CFM in one unit. At the same 


e sturdy construction time, Torrington engineers were able to 


e wide application 
PP suggest means whereby several costly parts could 
@ quiet operation oh 
; , be eliminated from the structural design. 
@ technical assistance 
@ flexible deliveries 
a Put Torrington to w ir-movi 
© merchandising support u rrington to work on your air-moving 


problenis. Torrington’s experienced 

engineers and Torrington’s complete research 
facilities are ready, without any obligation, 
to help you gain increased unit efficiency — 


speeded production — and reduced costs. 


TH & 


TORRINGTON 


MANUFACTURING COMPANY 


To RRIN STON - COONN Se CoTricw tT 
VAN NUYS, CALIFORNIA « CAKVILLE, ONTARIO 


Leading designer and producer of air impellers for the heating, ventilating and air conditioning industries. 


CASE HISTORY NO.1 
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Thomas & Skinner 
Alnico 5Cb 
Typical Demagnetization 
and Energy Product Curve 


7 700 600 500 400 300 200100 0 1 2 3 4 «5 6 
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SPECIALISTS IN MAGNETIC MATERIALS... F 
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From the Thomas & Skinner Research & Development Laboratories ... first to de- 
velop Shell-Molded Alnico... comes the announcement of new Alnico 5Cb, with 
an energy product offering new concepts in permanent magnet applications. 


By incorporating the use of new alloy elements with 
special heat-treating procedures, Thomas & Skinner has 
developed Alnico 5Cb. Ready for use as an advanced 
permanent magnet material, Alnico 5Cb is the result of 
years of intensive work by Thomas & Skinner Research 
& Development engineers. 

New Alnico 5Cb is similar in physical characteristics 
to Alnico 5, but offers considerably higher external en- 
ergy and residual induction... an average energy product 
of 5.70 million nominal. 


For electrical, electronic and industrial applications, 
Alnico 5Cb opens new possibilities for weight and space 
reductions in product design. 

There may be a definite need within your own product 
development for the extremely high energy product 
offered by this new magnetic material. Write Thomas & 
Skinner today for specific information on Alnice 5Cb. 
For complete assistance on permanent magnet designs, 
call on Thomas & Skinner engineers. 

* Patent applied for. 


THOMAS & SKINNER Steel Products Company, Inc. 


1114 East 23rd Street, Indianapolis, Indiana 
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ELECT choice of leaders 


eee on industry 


help ineure your cealed unite 
againet motor failure 


Hermetically sealed compressors for air condi- 
tioners and refrigerating equipment are rapidly 
gaining preference because of the great conven- 
ience they offer to users of the equipment—there 


is nothing to oil or adjust, no belts to fail. 


When your motor drives are to be hermetically 
sealed in compressor units, whether of the 
“accessible” type or in a completely sealed com- 
pressor housing, it’s to your advantage to specify 
Wagner Hermetic Motors for use on your equip- 


ment. Here’s why... 


Hermetically sealed compressors demand motor 
parts that will operate with great dependability 


for years and years. They must insure the sealed 


unit against motor failure because your product 


gets the blame when the motor fails. 


Wagner Hermetic Motors, like all Wagner 
motors, are known to give extremely long life 
with exceptionally little trouble. They are backed 
by more than sixty years of motor building 
experience. Every Wagner hermetic motor is 


precision-built and carefully tested. 


Benefit by Wagner’s experience—let a 
skilled Wagner engineer help you select 
the motor drive for your next application. 
Call the nearest of our 32 branch offices, 


or write us. 
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Wagner Motors are the choice of many leading 
equipment manufacturers for several basic reasons: 





First, Wagner Motors, for over sixty years, have 
established unexcelled records for continuous, 
trouble-free performance. 


Second, Wagner Motors are well known for their 
superior quality and their sturdy design and 
construction. 


Third, the many types of motors and motor modi- 
fications in the standard Wagner line help the 
design engineer in his selection of the right motor 
for the job. 












WAGNER ELECTRIC CORPORATION 
6454 Plymouth Ave. e St. Louis 14, Mo., U.S. A. 
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eo. ELECTRIC MOTORS @ TRANSFORMERS e@ INDUSTRIAL BRAKES 
“ut. AUTOMOTIVE BRAKE SYSTEMS AIR AND HYDRAULIC 


5 BRANCHES IN 32 PRINCIPAL CITIES 
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HUSSEY COPPER 


IS INDICATED FOR YOUR PRODUCT 


Select the production or service character- 
istic your product requires and you'll find 
HUSSEY COPPER exactly fills the bill. 

If production is a problem, rely upon the 
extreme ease of cutting, forming, stamping 
or spinning Hussey Copper and your choice 
of lock seaming, soldering or brazing for 
assembly. Consider, too, the smooth surface 
and bright finish on Hussey Copper that 
can save you many finishing operations. 


All these ‘‘work-savers’’ mean faster pro- 
duction, fewer and less complicated fabri- 
cation operations and minimum finishing. 

For dependable service in your product, 
Hussey Copper offers lifetime durability, 
freedom from corrosion failure, excellent 
heat. transfer or electrical conductivity. 
Hussey Copper is an original equipment 
specification that assures low cost produc: 
tion and unsurpassed product quality. 





Cc. G. HUSSEY & COMPANY 
(Division of Copper Range Co.) 


ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 


7 Convenient Warehouses 
fo serve you: 


PITTSBURGH (19) 
2850 Second Avenue 
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CLEVELAND (14) 

5318 St. Clair Avenue 
NEW YORK (13) 

140 Sixth Avenue 


CHICAGO (18) 

3900 N. Elston Avenue 
ST. LOUIS (3) 

1620 Delmar Boulevard 


PHILADELPHIA (30) 
1632 Fairmount Avenve 


CINCINNATI (2) 
424 Commercial Square 
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How would YOU solve these two problems? 








1, FLINTKOTE INSULATED SIDING is saturated with hot asphalt 
by a continuous conveyor process through a dip tank. Fenwal 
THERMOSWITCH® Thermostats, connected to pilot 
lights, warn when asphalt varies from safe operating level. 
The totally enclosed mechanism of the THERMOSWITCH 
units is not affected by the high heat (420°F) or viscosity of 
the liquid. 


3. YOU, TOO, MAY BENEFIT from a Fenwal THERMOSWITCH 
Control.* Compact, highly resistant to shock and vibration, 
Fenwal THERMOSWITCH units have solved many types 
of temperature control problems throughout industry. The 
external, single-metal shell expands or contracts instantly to 
temperature changes, making or breaking electrical contacts. 


*Cartridge Type Illustrated 
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2. LABORATORY WORK SAVED. Let one Fenwal All-Purpose 
Laboratory THERMOSWITCH thermostat do the work of 
many. This unit has a quick-disconnect plug — goes readily 
from job to job. It provides close temperature control for 
solids, liquids and gases. Stainless steel shell, resistant to 
corrosion, shock and vibration. 


a Tae tae 
peti ‘ 





4. SEND FOR THIS NEW CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, 
illustrated discussions of the problems above. Fenwal engi- 
neers will be glad to help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure and 
other variables. Write Fenwal Incorporated, 19 Pleasant 
St., Ashland, Massachusetts. 


THERMOSWITCH” 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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“Tt’s powered (and se 
Hoover,” it really helps you sel 


expert attention. Usually repairs or 
for when you tell your prospects 


Good will? You bet! It’s also good 


service 1s on 


any stoppage on the production 
But if trouble ever does strike, your 
customer is mighty happy to know motor 


Most users say Hoover is the no-trouble 
motor—never any output for upkeep, 


é- 
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never any downt 
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Beltimore, R. E. Miche! Co., inc. 


Armature Works 
Tempa, Tampo Armature Works, inc 


GEORGIA 
Brewer, Leen's Electric Motor Service 


Portiand, Stanley J. Leen Co., inc. 


Shreveport, Tench Electric Motor Works 
MARYLAND 


Lake Charies, J. & J. Armature Works of La., Inc. 
Monroe, Monroe Armature Works 


Peducah, England Electric Service 
New Orieans, Bill Dreis, inc. 


Lovisville, Owen Goliar Electric Co., Inc. 
LOUISIANA 


Hutchinson, Reno implement & Hardware Co. 


Wichita, Mears Electric Co. 


KENTUCKY 


Sioux City, Smith Electric and Supply Co. 


Devenport, industrial Engineering Equip. Co., Inc. 
KANSAS 


Winnetka, Braun Brothers Heating Supply Co. 
Des Moines, lowa Service Company 


Mt. Vernon, Dowzer Electric Machine Works, Inc. 
INDIANA 


Peoria, Foremost Electric Company, Inc. 


South Bend, Koontz Wagner Electric Co., Inc. 
Terre Haute, Smith-Decker Co. 

IOWA 

Cedar Rapids, Electric Motors Company 
Clinton, Clinton Electric Motors 


Fort Wayne, Wayne Electric Company 
Frankfort, Martin Electric Service 
Huntington, Christman Motor Repair 
Indianapolis, Scherer Electric Company 


Reck Falls, Hill's Electric Company 
Wevkegan, Del's Electric 

Evansville, Evansville Electric & Mfg. Co. 
Gary, Fieig Electric Compony 
Hemmond, Mills Electric Company 


Jacksonville, Welborn Electric Company 
Peoria, Hendricks Electric Company 


Chicago, Palm Electric Motor Repair & Soles 


Gast St. Louis, Bradford Electric Co. 
Evanston, Rainbow Electric Company 


Chicago, Complete Electric Motor Repair Co. 
Chicago, inland Industrial Electric Service 
Freeport, Alfred Koym 


idaho Falls, Rossiter Electric Sales and Service 


ILLINOIS 
Chicago, Excel Electric Service Co., Inc. 


Sevennah, Electrical Machinery Company 


St. Petersburg, Von Domien’s Electric Motor & 
IDAHO 


Atianta, A.A.A. Electric Motor Service 


Columbus, Smith-Gray Electric Co. 
Boise, Missman Electric Company 


Oriando, Orlando Armature Works, Inc. 
Macon, Wilson Electric Company 
Chicago, Dohi Electric Company 


Washington, Carty Elec. & Armature Service, Inc. 
Bradenton, Grubb's Electric Motor Repair 
Jacksonville, Hudson Electric Motor Service 
Miami, Florida Electric Motor Co. 


FLORIDA 
Miami, Peninsula Armature Works 


Wilmington, McHugh Electric Company 


Waterville, Traver Electric Motor Company 
DISTRICT OF COLUMBIA 


Stamford, Paimer's Electric Motor Repair 
DELAWARE 


Hertford, Hartford Electric Machine Co. 


Sente Cruz, Waidelich Motors & Appliance 
New Haven, Schulz & Ingram, inc. 


Senta Rosa, Leete Electric Motor Co. 


Sen Francisco, Standard Elec. & Engineering Co. 
COLORADO 


Jonesboro, Turner Armature & Electric Works 


North Little Rock, Brown Electric Co. 
Pomona, Pomona Electric Machinery Co. 


Secramento, Von Alstyne & Son 


Phoenix, Vinson-Carter Electric Company 


Tucson, Pima Electric Company 


ARKANSAS 
Denver, Weover Electric Company 


Sen Diego, California Electric Works 
CONNECTICUT 


Pine Bluff, Jefferson Electric Company 
Fresno, Valley Electric Motor Service 
Giendale, Johnson Electric Company 
Los Angeles, Hill Electric Company, Inc. 
Los Angeles, Smalicomb Electric 
Oakland, East Bay Electric Company 
San Jose, Kurze Electric Works 


Mobile, Russell Electric Company 
Montgomery, Standard Electric Co. 
Tuscaloosa, Freeman's Electric Co. 
ARIZONA 

Fort Smith, interstate Electric Company 
CALIFORNIA 


Florence, Fortney Electric Company 
Gadsden, Hood Electric Company 


Birmingham, Electric Motor Service 
Decatur, Decotur Electric Service Co. 
Canton, Kroell Electric Co. 


ALABAMA 
Ei Cajon, Tri-Electricians 
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You just can’t miss with | - 


Tiger Brand. 


Electrical Wire.% . 











Tiger Brand Varnished 
Cambric Cable is the 
most economical way to 
transmit large blocks of 


Amer bestos Tiger Brand Amerbestos 
is a true quality heat resistant material. 
The asbestos is felted for greater 
durability. 





A mere l a d To withstand physical 


abuse, moisture, sun and oil, use Tiger Brand Amer- 
clad for all sorts of portable equipment. 






ELECTRICAL MANUFACTURING 






Ampyrol 


Tiger Brand Ampyrol 
features thin-walled 
thermoplastic insula- 
tion, brilliantly color 
coded, easy to strip. 

























hae * 
re | Submarine For underwater power 


distribution, there’s a Tiger Brand Submarine Cable 
to withstand any operating condition. 
















Leading utilities specify 
Tiger Brand Paper Insu- 
lated Cable for their most 
critical high voltage instal- 
lations. 


a a 


Tis Steel & Wire specializes in 
wire and cable that must withstand abu- 
sive service. No matter what kind of oper- 


ees 


ating condition you may have, there is 
probably a standard Tiger Brand Wire or | 
Cable that will give you better service 
than you ever dreamed of. | 

Send the coupon and outline your prob- 
lem. We'll see that you get service—fast. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


“A STANDARD TIGER BRAND CABLE 
FOR EVERY SPECIAL JOB } 


@ asbestos wire and cable © paper & varnished cambri+ 


ble 
@ mold cured portable cord = 
eet tte Pr @ machine tool & building 
@ aerial, underground and wire 


submarine cable 


© special purpose wire & 
@ shovel & dredge cable cable 





American Steel & Wire 
Room LE-94, Rockefeller Building 
Cleveland 13, Ohio 


@ Please give me more information about Tiger Brand 
We GC Fe 6 oa i on nk exein ake 


ne en ee nm ee ee 










U-S-S Tiger Brand 33233, 





SEPTEMBER 1954 






















Choosing the right gasket material may be a critical 
factor in the success of a product design, as the 
manufacturer of an oil field engine discovered. 

In his engine, the lateral expansion of the cylinder 
sleeve tends to force the cylinder head away from 
the block. Conventional fiber gasket materials lacked 
sufficient “kickback” to adjust to that expansion, It 
seemed for a time that this shortcoming would force 
the engine manufacturer to abandon his design. 

Then he tried a new type of fiber gasketing— 
Armstrong’s Accopac®—and the leaks vanished. 
Since Accopac CN-705 gaskets became standard, 
not one case of gasket failure has been reported. 

Accopac seals tightly because of the way it’s 
made. A patented beater saturation method blends 
fiber, cork, and rubber into uniformly strong, homo- 


32 


improved 
fiber gasket 


makes engine 
re-design unnecessary 


SSS Steers 


‘4 
Cr 


geneous sheets that are unusually compressible. The 
latex rubber binder is non-volatile and non-extract- 
able. This makes Accopac remarkably resistant to 
dimensional change under varying humidity and 
temperature conditions. 

For dependable, low-cost sealing—try Accopac. 
It’s used in everything from pumps and air com- 
pressors to aircraft, automotive equipment, and 
household appliances. 

FREE 24-PAGE GASKET MANUAL—See 
“Armstrong's Gasket Materials” in Sweet’s product 
design file. Contains information on Accopac as well 
as other types of gasketing materials, plus data on 
joint and gasket design. For your personal 
copy, write Armstrong Cork Co., Industrial 
Div., 7009 Ingersol St., 





Lancaster, Penna. 


ARMSTRONG’S ACCOPAC 


ELECTRICAL MANUFACTURING 


sr eaenenpmaneirnse eae 


custom 


molded 
and aaTNalre 


; ie 
tla Dimensional 
Plastics 























The designers for two leading refrigerator manufacturers have 
made the utilitarian doors to the freeze compartments captivating 
in their rich and colorful beauty. Philco has framed the rich 
ivory and white panel in gold with the name and raised crest 
in crystal, and ‘freezer’’ depressed in gold letters. Crosley has 
used a startlingly attractive two-tone herringbone aqua, offset | 
by an upper white panel edged and lettered in gold. 

Both doors were molded by ERIE in crystal clear plastic... 
all colors applied on the backs and are permanently protected 
from tarnish or wear. 

Erie has the facilities and the know-how to bring your design 
sketches complete to brilliant reality. 

















Write for your copy of bulletin, ‘Who We Are... What We Do in Plastics.” 


ERIE RESISTOR CORPORATION .... PLASTICS DIVISION 


Main Offices and Factories: ERIE, PA. 
Sales Offices: Cliffside, N. J. © Philadelphia, Pa. ® Chicago, Ill. © Detroit, Mich. 
Ashland, Ohio ® Fort Wayne, Ind. © Los Angeles, Calif. © Toronto, Ontario 
Manufacturing Subsidiaries: 


HOLLY SPRINGS, MISS. * LONDON, ENGLAND * TRENTON, ONTARIO 





SEPTEMBER 1954 













NOW, A REMARKABLE 'READY-TO-SOLDER” | | 


' 


SOMA DHSTRERROEL SS 


t 


PHELPS DODGE | 


MANY NEW APPLICATIONS POSSIBLE 





rene aco i ‘Solenoid coil | ae 


Frit for ailing Cuabilyy— fom [fine To Markit! 





ELECTRICAL MANUFACTURING [| 






ee 


MAGNET WIRE -0-. 













ate | 

ge | 

i 

| 

3% ! 

ee | 





Instant Soldering Without Stripping 


Improved Moisture Resistance 





| 
| 
| 
) 
| 
Good Electrical Properties 
Excellent Flexibility and Toughness | 


New Sodereze represents a spectacular advance ing conditions. The versatility and outstanding 


in ready-to-solder magnet wire. It’s a new and properties of New Sodereze not only permit its | 


typical Phelps Dodge development designed to use wherever solderable wire has been proved 
keep pace with industry’s growing need for practical and dependable but suggest its appli- 
§ wires that handle easily, save time, reduce over- cation in unlimited other electronic and elec- 


all costs and satisfy a variety of different operat- trical fields to replace conventional wires. 





Any time magnet wire is your problem, consult Phelps Dodge for the quickest, easiest answer. 


*SODEREZE is a Phelps Dodge Trademork. 


FORT WAYNE, INDIANA 


F oe 





SEPTEMBER 1954 


saat: 
VIBRATIONS? 


no bt hig 6005 4% fa 


impregnate Your Windings with this 


Httu, beigh baredlreg <deengpih varvish...\RNINGTON NO. 140 


Lab tests prove it—field studies confirm it! The bonding strength of 
Irvington No. 140—even at Class “B” temperatures—far exceeds that 
of any other varnish developed or tested by Irvington. 


_ Leok to 

Irvington No. 140 prevents coil or wire movements even on units cyan 7 
operating at extremely high speeds or under severe vibration. In addi- uaa caee 

tion, it has high resistance to heat, oil and chemicals; excellent elec- VARNISHED PAPER 
trical properties; unusual stability in storage and dip tanks. ans cee 

CLASS “H” INSULATION 

Use Irvington No. 140 on high-speed tool armatures, automotive arma- 
tures, Diesel electric traction motors and generators, high-speed motors 


and generators. 
Write for Technical Data Sheets. 


IRVINGTON wesccsror 
DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


9 ARGYLE TERRACE, IRVINGTON 11, N.J. © PLANTS: IRVINGTON, N. J.; MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA 
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Standard sintered self- 
lubricating contact shoe 


Ward Leonard’s exclusive 
extra contact shoe 


Exclusive “twin” contact 
shoes insure uniform 
contact resistance 


You get extra-smooth performance from Ward Leonard’s 
unique double-shoe design which gives you two contacts 
-one on the collecting ring as well as one on the resistance 
winding. 

Sintered, self-lubricating twin-shoe construction prevents 
galling or seizing often caused by metal-to-metal contacts 


of ordinary rheostats. That’s why you get smoother control, 
more uniform contact resistance and longer operational life 
from this new Ward Leonard ring rheostat. 


Other construction advantages of this biggest, most recent 
addition to the famous Vitrohm ring rheostat line include 
the rigid contact arm-housing assembly that eliminates 
backlash and radial motion. Compression spring in housing 
insures proper pressure. of twin contact shoes on both resist- 
ance winding and collector ring. And Ward Leonard’s 6” 
Vitrohm ring rheostat with identical mounting dimensions, 
shaft diameter and shaft flat as other makes, occupies less 
back-of-panel space. 


For detailed specifications on the new type 300 R ring 
rheostat, write today for Bulletin 1116. Ward Leonard 
Electric Co., 400 South Street, Mount Vernon, N.Y. 
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If it’s performance you're looking for, check these exclusive 
features of Ward Leonard’s complete line (25 through 300 
watts) of Vitrohm ring rheostats: 

The “twin” contact shoes of sintered material assure uni- 
form contact pressure and unusually smooth, trouble-free 
operation. 

Special alloy resistance wire is toroidally wound on core 
and held permanently secure by the Vitrohm vitreous enamel. 

Core and base are molded of highest quality ceramic mate- 
rials and bonded together by Vitrohm enamel. 

Whether your product is heavy industrial apparatus, sensi- 
tive electronic equipment, or a simple appliance requiring 
rheostats, you'll get more accurate, dependable performance 
per dollar from the Vitrohm ring line. Write for data-packed 
bulletins to Ward Leonard Electric Co., 400 South St., Mount 
Vernon, New York. 


ey, 
fh 


Rheostat 
Type 


Watt 
Rating 
(based on 
300°C Rise) 


Total 


Resistance* 


Min. 
Ohms 


Max. 
Ohms 


Approx. Number 
of Steps 


at Min. 
ohms 


at Max. 


ohms 


















“Unusual properties make Du Pont MYLAR 


REG. U.S. PAT. OFF. 


‘jdeal for a wide variety of insulating uses 
A ING 


= ‘& “ 
oN STRONGEST : - OUTSTANDING XS 













LS) 
OF ALL PLASTIC D o Nie sea le 2 SS 
AGUS STRENGTH YY 





REMARKABLE UNAFFECTED BY 
3 a RESISTANCE TO TEMPERATURES 
~ S BUSS ee oe FROM 


CHEMICALS he ee a) a tO Ya 





A new product of Du Pont research—‘‘Mylar’’ polyester SEND FOR FREE BOOKLET: To 
" film —offers you a balance of physical, electrical, chemical help you evaluate the advantages 
< is i“ : : ; of ‘“‘Mylar’”’ for your product, this 
and thermal properties never before available in a plastic free booklet gives you the property WY - 
”" material. specifications of ‘“‘Mylar’’. .. shows Ste es 
. : “yee ” how this new film can be used te 
| The unique properties of versatile Mylar open new iespenve eladienbaeiaste Wiha 8 @ 
possibilities in the design of electrical equipment. It is al- E. I. du Pont de Nemours & Co. . 
ready being used to advantage as slot, phase, and wedge (Inc.), Film Dept., Room 3EM, 9 "2 


. , ; : ; a i Wilmington 98, Delaware. 
insulation in motors, layer insulation in capacitors, con- 


ductor insulation in transformers and as a barrier tape for 
wire and cable. Why not see how Du Pont “Mylar” can 
help you with your product development or improvement? 


Film Department 3EM 
E. I. du Pont de Nemours & Co. (Inc.) 
Wilmington 98, Delaware 


i 
| 
| 
| 
D PO NT MY R \ Please send me more information about Du Pont 
i : i A | “Mylar.” 
| 
a 
| 
| 
| 
| 
| 
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: Name 
Polyester Film 
Title . soaginsiceahaaiia 


Firm 


Strect & No. 





see a. Vn City State 
BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY = a 
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Aluminum Conductor Busway, 
light and economical, by 
Bull Dog Electric Products Co., 
Detroit, Mich., uses Revere 
Aluminum (EC Grade} Bar. 


U. S, Air Force crash trucks 
and rescue vehicles by 
American-LaFrance. 
Foamite Corp.,Elmira,N, 7. 
use Revere Aluminum. 


The heart of this cylinder 
surfacing hone is a 
Revere Aluminum 
Extruded Shape. Photo 
courtesy Ammco Tools, 
Inc., North Chicago, Ill. 


os 


A Revere Aluminum Extruded Shape Ss 
is used by the meat packing industry 
os smoke-sticks for hanging meats 
during the smoking process. Photo 
courtesy The Globe Co., Chicago, Illi. 
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Starts-and-Stops 
per minute 





DIEHL Type ‘u” Power Transmitters 


Unequalled for Repeated Start -Stop Machine Operation 


V-BELT DRIVE PULLEY 
HIGH INERTIA FLYWHEEL « 


Repeated, rapid start-stop machine operation, im- 
practical with conventional motor drives, is now 
obtainable with Diehl Power Transmitters. Forty or 
more starts and stops per minute, hour after hour, 
are commonplace with these drives. Many manu- 
facturers have made substantial increases in machine 
output by the shortening of acceleration and deceler- 
ation waiting periods. 


In one compact unit, the Diehl Power Transmitter 
incorporates a totally-enclosed fan-cooled ball bear- 
ing motor; a high inertia, dynamically balanced 
flywheel; 


a positive short-throw, lever-actuated 





Name 
Company 
Available in sizes from % H. P. to 5 H. P. Street 
900, 1200, 1800 and 3600 R. P. M. City iad 





HEAVY DUTY CLUTCH e 


Electrical Division of THE SINGER MANUFACTURING COMPANY 


Please send me the following bulletins 
[| Type “J” Power Transmitter Bulletin No. EM-3303. 
[| Consolidated Motor Catalog and Price List No. EM-3310 


POWERFUL BRAKE 


TOTALLY ENCLOSED MOTOR 


clutch brake assembly. The actuation may be con- 
trolled mechanically or electrically. 


These Power Transmitters are now used extensively 
on machine tools, textile machinery, winding and 
spooling equipment, conveyors and many other types 
of machinery where repeated starting and stopping 
is required. In countless instances, the use of Diehl 
Power Transmitters has made it possible to simplify 
machines, reduce costs, improve operation, save 
space and eliminate over-motoring solely for accelera- 
tion. Many of your troublesome machine drive prob- 
lems may be solved with Diehl Power Transmitters. 


Finderne Plant, SOMERVILLE, N. J. 











in wire termination AMP keeps Pace 
with your Automation program 


The AMP Automatic Wire TERMINATOR has done more to permit high-speed wiring sub-assembly with uniformly high 
quality, and low cost than any other related development in the field. This is true of all AMP products, which are designed 


to simplify, improve, and reduce per-termination cost for all types of wiring. 


Whether you connect your wires to batteries or ““‘breadboards” 


, control panels or power transformers, AMP?’s years of 


experience in solderless wire termination can be of service to you. As pioneers in our field, we’ve developed better, faster 

’ 
more efficient terminations for all types of electrical products in all wire sizes from No. 26 to 600 MCM. Little wonder 
then, that Automation with its broad requirements of communications and control is a natural for AMP. Below are just a 


few of the many products we’ve developed to meet your requirements. 


AMP’s “ 
a wiring evaluation survey without cost or obligation 


AMP 
AUTOMATIC 
WIRE 
TERMINATORS 


Model shown above strips 
AND terminates as fast as 
operator can insert wires. 
Does both jobs with speed 
and precision. Standard 
machines crimp terminals 
which feed from reels. Rates 
have been clocked as high 
as 4,000 finished uniform 
terminations per hour. 





CREATIVE APPROACH To BETTER WIRING” 


PRE-INSULATED 


DIAMOND GRIP 
TERMINALS 


AMP Pre-InsucaTeD D1a- 
MOND Grip terminals make 
completely insulated vibra- 
tion-proof connections— 
ideal for standard control 
panel wiring. No need for 
costly or time-consuming 
separate insulating job. 
AMP alone offers a large 
size insulated terminal 
(wire ranges 8 to 4/0) 
known as AmpPLi-Bonb and 
featuring insulation sup- 
portand Bonpepinsulation. 


— is of special interest to automatic control engineers. 
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PATCHCORD 
SYSTEMS 


AMP’s new patchcord sys- 
tem provides an easy way 
to hook up and change 
control wiring circuits for 
automatic equipment and 
assembly processes. New 
patchboard is excellent for 
test and inspection equip- 
ment. This is the first com- 
plete standard design 
PATCHCORD system avail- 
able for universal ap- 
plication. 


AMP Trade-Mark Reg. 


ELECTRICAL 


( 
U 





FASTON 
CONNECTORS 


More and more manufac. 
turers are finding the ad- 
vantages of AMP Faston 
connectors. Timers, clocks, 
switches, outlets, controls 
—all types of electrical 
components whenequipped 
with Faston tabs not only 
cost less to produce, but 
offer easier, faster wiring 
on the line. FAston con- 
nectors may be applied to 
wires at rates up to 4,000 
per hour by AMP Auto 
MATIC MACHINES. 





U.S. Pat. Off. ©AMP 
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SPECIAL. TAPER PINS # 











) DESIGNS These self-locking AMP 

» | MP has produced many Taper Pins are barely larger 

. | Suctional” terminals that than the wire itself—yet 

"| xonly perform electrical offer amazing strength and 

s, [omection, but actually reliability. Ideally suited 

ls | tome an integral part of for intricate wiring systems 

al | design of the product. where space is confined. A 

d | btial terminals for door flat tabstyleisalsoavailable. 

ly mlacts, light sockets, and 

ut $f My other special uses 

g «pt been developed. Do 3 pS 

n- —- Pullesitatetoconsult AMP. 
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=| AIRCRAFT-MARINE PRODUCTS, INC. | 
ae 

er - 

=| 2100 Paxton Street, Harrisburg, Pa. | 
= 
— ‘ 
— 

= IN CANADA— AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD. 


1764 Avenue Road, Toronto, Ontario, Canada 
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MICRO SWITCH Precision Switches 


A PRINCIPLE OF GOOD DESIGN 


Cr hardening is an automatic 
job with the Westinghouse 
INDUCTALL. This machine heat 
treats 60 gears an hour with a 
completely automatic cycle of 
handling, heating, quenching and 
unloading. 

Rugged, well-housed, easily 
mounted and with water-tight 
connections. MICRO SWITCH pre- 


ew switch applications put 

more severe demands on small, 
light-weight components than 
those in aircraft. Reliability must 
go hand in hand with diminutive 
size. 

Such a unit is the MICRO SWITCH 
16-switch toggle-switch assembly 
picked by Republic Aviation engi- 
neers for accurate multiple circuit 






cision switches were selected by 
Westinghouse engineers to control 
each of these automatic cycles. 
Their performance enhances the 
reliability and long life of the 
machines. 

A call to MICRO SWITCH has 
proved the solution to many 
knotty design problems. There is 
a branch near you. 





Small— 
Light— 
16-circuit 
control 


controls in the Thunderstreak jet 
fighter. Composed of 16 subminia- 
ture switches, it provides an effi- 
cient,compactand light-weight as- 
sembly to control as many circuits. 

Do inches and ounces count in 
YOUR design problem? MICRO 
SWITCH has time-proved small 
switch assemblies to meet every 
type of actuation. 


ae 
a > 


TTS Las 





Safe interlock— 
Fungus-proof— 
Shock-resistant 






avy electronic communica- 
N tions equipment operates in 
all climates and under all condi- 
tions. Components must be fungus- 
and corrosion-proof, operate in 
wide temperature ranges, with- 
stand high humidity and be un- 
affected by extreme shock and 
vibration. 

Because MICRO SWITCH engi- 
neering had previously developed 
a small, dependable door inter- 
lock switch for the protection of 


A complete line of precision snap-action and mercury switches 








YOUR 


Ore 


board 7 





high voltage cabinets, the addition 
of these features to meet extreme 
operating conditions was not too 
difficult. In this double switch 
assembly, one switch turns off cut- 
rent when door is opened, the 
other flashes a warning if current 
should be turned on manually. 
MICRO SWITCH may have al 
ready solved your switching prob- 
lem for somebody else. A call to 
the nearest branch office could put 
you in production weeks sooner, 


B 
thou 
close 
the ¢ 
Swit 
wate 
serv! 

E 
Tele 
well 
devi 
winc 
the! 
yate 

















urglar alarms aren’t operated 
every day. When trouble comes, 
though, they must be ready. Glass-en- 
closed and completely protected from 
the elements, the Honeywell Mercury 
Switch has proved to be a good 
watchdog in certain types of alarm 


Tilt operated— 
Low current— 
Glass sealed 


service. ; la 
Engineers of American District 


Telegraph Company selected Honey- 
well Mercury Switches as protective 
devices for buildings with tilt-type 
windows. Opening the window tilts 
the mercury in the switch to the acti- 


the nearest ADT Central Station. 
What kind of a switch will serve 
you best? Perhaps it’s a snap- 
action switch. Perhaps it’s a mercury 
switch. MICRO SWITCH field engi- 


you should have. 


yated position—the alarm rings in 















10 

h 

; i 

i 

il 
Utmost 

reliability— 

iI- 

b. Positive action— 

to Millions 

ut of operations 





MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
SNap-action precision switches and mercury 
§ Switches. Available in a wide variety of sizes, 
shapes, weights, actuators and electrical char- 
acteristics. For all types of electrical controls. 


machine tool: an elevator? 
t aircraft: a burglar alarm? 
electronic equipment: or what? 

1 <O SWITCH engineer 


‘select the right precisi 


ush button elevators use six to 

24 MICRO SWITCH precision 
switches per elevator per floor, de- 
pending on the number of automatic 
functions. 

Here’s what the engineers of Mont- 
gomery Elevator Company, one of 
the largest elevator manufacturers, 
asked ofa switch—millionsofaccurate 
repeat operations—positive snap- 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


on switch! 





| 
| 
neers can provide you with the one 





action opening and closing—absolute 
repetition of motion—long-life de- 
pendability. 

They tested and selected MICRO 
SWITCH products and tell us they are 
glad they did. What is your switch 
application problem? Why not let a 
MICRO SWITCH field engineer work 
on it with you? It will cost you 
nothing—may save important time. 


FREEPORT, ILLINOIS 



















Address 








When motors leave your plant, you 
can’t foretell the service conditions to 
which they might be subjected. 

Overloading, heat cycling, humid- 
ity and mechanical stress can cause 
service trouble involving substantial 
loss... with resulting customer dis- 
satisfaction. 

By using Rome silicone impreg- 
nated glass magnet wire in the manu- 
facture of motors, generators and 
transformers you can guard against 
severe service conditions and main- 
tain customer satisfaction with your 
products. 


Do It Better—Do It Electrically 
National Electrical Week, October 18-25 


ROME CABLE CORPORATION, Dept. EM-9, Rome, N. Y. 
Send me the Rome Magnet Wire Catalog. 
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Step away from motor trouble 


Here’s how Rome Cable can help you 


Rome silicone impregnated glass 
magnet wire is exceptionally stable 
under heat and corresponds to A.I. 
E.E. Class H rating for 180°C. limit- 
ing insulation temperature (hottest 
spot), or 140°C. temperature rise 
based on standard 40°C. ambient. It 
will not be damaged by intermittent 
operation at considerably higher tem- 
peratures. 

Other features that account for the 
successful use of this product are re- 
markable space factor in comparison 
with other types of magnet wire, sus- 
tained dielectric strength after bend- 








ing, exceptional toughness to with- 
stand abrasion and coil winding 
abuse, and complete freedom from 
tackiness, flaking and powdering. 
These features are the result of care- 
fully controlled dimensional uniform- 
ity and baking cycle. 

Rome silicone impregnated glass 
magnet wire is available in round, 
square and rectangular shapes. 

For information on other types of 
Rome magnet wires, send for the 
Rome Magnet Wire Catalog by using 
the convenient coupon below. 


It Costs Less to Buy the Best 


ROME 













CABLE 
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ELECTRIC MOTORS 
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* Original Equipment Manufacturer 


Built the way youd build them yourself 


If you had the facilities, you'd build your own 


motors, and you'd build them exactly the way you 
want them. You'd take pains in working out a design, 
select the best materials, build in the most desired 
characteristics. You'd think about prices, too. 

Well, that’s exactly the way Peerless builds motors... 

We work out motor problems exactly the way you'd 
do it. 

With your design engineers, we start with the prod- 
uct and its functions . . . analyzing your needs as 
your engineers see them . . . adding our own knowl- 
edge of motor designs and applications. Together, we 


boil everything down to the one motor that will serve 


Ao TORS 


1954 


WEST MARKET ST. - 


you best. Then, we match our production schedule to 
yours. But that isn’t the end of the Peerless story. 

Suppose you decide on a minor design change. At 
Peerless, we make that change without fuss or bother 
and chances are good that we'll still deliver your 
motors on schedule. 

You'll want more information about having Peer- 
less work on your motor problems. It’s easy to get. 
Just pick up the phone and call — ask for me if you 
wish. I'll see that you talk to the Peerless engineer 
who understands your problem best. You can have 
the motors you want — Peerless Gold Seal Motors — 


built the way you'd build them yourself. 


(Calh Jredebe 


President 





Wyllyey THE PEERLESS ELECTRIC COMPANY 


Electric 


WARREN, OHIO 





FANS 
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<> THE DOW CHEMICAL COMPANY presents 


a great new dramatic television program... 





It’s unusual to talk about a television program in this magazine, but we wanted you, our cus- 
tomers and friends, to hear about MEDIC first . . . we honestly believe it to be the most exciting 
new dramatic production in years... 





Startling in its realism and honesty, MEDIC is based 
on case histories and carries the official endorsement of the Los Angeles 
Medical Association; produced under their technical supervision by 
Worthington Miner, originator of Studio One; created and written by 
Dragnet writer, James Moser. Don’t miss the first performance September 13! 
The Dow Chemical Company, Midland, Michigan. 





See MEDIC Monday Nights 9 to 9:30 EST, NBC-TV 
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¢Rubber 


(NATURAL AND SYNTHETIC) 





Recommends Materials Best Adapted 
to your Vibration Control Requirements 


Metal— Natural Rubber—Silicone—Neo- vibration control problem. 

prene—Buna S—Buna N—and others are LORD research is constantly developing 
selected by LORD Engineers to satisfy your and evaluating new materials and processes 
specific environmental conditions and as- to insure that the most complete line of vibra- 
sure the most economical solution of your tion control mountings is at your disposal. 





LOS ANGELES 28, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 


7046 Hollywood Blvd. 313 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 

DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 

311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave. 811 Hanna Building 


LORD MANUFACTURING COMPANY « ERIE, PA. 


ea head quarters yor 
VIBRATION CONTROL 


Over 27,000 basic designs and 
their variations are already 
available from which to choose. 
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Fairbanks-Morse 
will also continue 
to supply electric 
motors in old 
NEMA frame sizes. 


ELECTRICAL MANUFACTURING 





brick by brick 


The new NEMA Standard for electric motors is a Significant 
sign of progress to all industry — More Power in Less Space 


but progress—to be lasting — must be built brick by brick 
For more than a century, Fairbanks-Morse des; 

: es 
held to the ideal of more performance in less cain. — 
a produced outstanding advancements in the desi n a 
diesel engines, pumps, scales, locomotives and the aie 











other products that fe 
! ature F-M exclusives. Fairbanks- 
Morse electric motors built on this basic F-M corumiae 





Look for the electric mot 
or that stands on thi i 
Morse solid foundation of design progress It sae i 
Fairbanks-Morse Seal of Quality. ey | 


NEW FAIRBANKS-MORSE GUARDED DRIPPROOF MOTORS 


L 


Guarded 
Dripproof 


Ps 


yet Ts 
aesield 


x 


TT Taal 2 


-onduit Box : x ee i “a m 


5 iz 4 7 Double-end 
Ventilation 


Guarded, dripproof 
fruction keeps fall- 
objects and dripping 
out of motor in 
mounting position 
ximum motor pro- 
tion under conditions 
of wet or dirty operation 
's or out. 


3 
H 
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es Exclusive Fairbanks- 
Morse feature that pro- 
vides a virtually inde- 
structible one-piece rotor 
—homogeneous, free 
from flaws and gas in- 
clusion for maximum 
strength and lifetime 
service. 


«} Oversized, precision 
ball bearings in spacious 
housings, sealed against 
grease leakage. Contain 
ample lubrication for ex- 
tended periods of rugged 
service. Convenient 
flushing and re-lubricat- 
ing available if desired. 


@r-m exclusive de- 
sign eliminates hot spots. 
Cooling outside air is 
drawn into motor 
through openings in 
lower portion of both 
bearing arms and circu- 
lated through cored pas- 
sages in the frame. 


ORs 
AND GENERATORS , 


o New, gasketed, cu 
iron conduit box permits 
easy pulling of cables 
without insulation dam- 
age. Fairbanks-Morse 
exclusive: recess feature 
allows elimination of 
conduit box where space 
is limited. 


















New Water-sealed Jack 


for Communication, Audio and 
Other Electronic Applications 







































































T 
in| 
This new Mallory Jack effectively seals out water ar 
and moisture ...lets your customers keep the de- de 
pendable performance they bought, even when your 
equipment is operated out in the open . . . in all kinds " 
of weather. 
EAL FURNISHED 
WITH JACK 
You can see how it is done in the cross section. A 
Neoprene “O”’ ring seal is tightly compressed around 
the shoulder of the bushing and against the inside 
portion of the panel board. Water can’t possibly reach 
the jack opening and penetrate through to the inside 
of the chassis. 
What’s more, it is impossible to twist the jack and 
Available Types: break the seal after it is mounted on the panel. A 
WS-1A—a two-circuit jack with terminals for “Single D” flatted bushing on the jack fits a corre- 
one circuit and ground. a Single D” hole i h l 
WS-A2B—a three-circuit jack with terminals spon ing ingle ole in the pane . 
for two circuits and ground. : . 
Both types conform to Specification JAN-J- Exhaustive testing has shown that the new Mallory 
on Jack will withstand a 6 foot head of water for 24 hours. 
ther istics: - — 
0 Characteristics Interested? Then let us send you a new Technical 
ant ate Bulletin that is just off the press. It contains complete 
Insulation een 100 megohms (before humidity data and is yours for the asking. 
cycle). 
Dielectric Strength: 500 volts RMS (minimum). 
Minin tiie peace een | Expect more... 
characteristics. LSA 
Get more from MALLORY 
Ps MENae Na et SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches * Television Tuners * Vibrators | —_ 
Electrochemical—Capacitors * Rectifiers * Mercury Batteries” aa 
Metallurgical—Contacts « Special Metals and Ceramics* Welding Ma ” 
. La 
Ee Se Es ee hoe oe ee ee ee ee ee ~ 
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THERE'S A ROEBLING MAGNET WIRE 
10 MEET 1T EXACTLY...ECONOMICALLY 


THERE’S NO NEED TODAY for searching, shopping or experiment- 
ing...in Roebling’s complete magnet wire line there’s the right wire 
and insulation for your exact winding requirements and for completely 
dependable service performance. 

Here are a few of the Roebling Magnet Wires currently being used 
successfully by all types of manufacturers the world over: 


ROEVAR TYPE F 


ROEVAR TYPE HF 


ROEVAR TYPE TF 


ROEVAR TYPE QF 


ROEVAR COTTON TYPE FC 


ENAMEL TYPE E 


>>, 


2» c e% Y SET ry 3 ‘ 





DOUBLE COTTON TYPE DC 


= tame 


DOUBLE ROEGLAS TYPE DG 


—— 


ROEGLAS TYPE FG 








os a i /, Z 
RECTANGULAR COTTON TYPE DC 


RECTANGULAR ROEGLAS TYPE DG 


Write for literature describing the complete Roebling 
Magnet Wire line. John A. Roebling’s Sons Corpora- 


tion, Trenton 2, N. J. 
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Size Range 
AWG. 


Temperature 
Rating 






Description Type 

















Single ROEVAR Type F 8 — 40 
Heavy ROEVAR ia ei HF — <4 8 — 40 
Triple ROEVAR | Type TF ree ae 8-34 Class A 
Quadruple ROEVAR t. Type OF Eye eae ‘a 30 Class A 


— - ——+— 





ROEVAR and Cotton 


ROEVAR and ROEGLAS 


Plain Enamel Type E 


Type FC, HFC, FDC, HFDC 8 — 32 















Type FG, HFG, FDG, HFDG 








Nylon Enamel 








Type SN, HN, TN 





ROEVAR-Nylon Enamel Type FN, HFN, TFN 


ROEBOND Type 1, 2, 3 











Cotton 





Untreated Class 0 


Type C, DC Treated Class A 










ROEGLAS 








Type G, DG 





ROEGLAS with 
Silicone Binder 


Type G Silicone, 
OG Silicone 

























Square Double Cotton Untreated Class 0 


Treated Class A 







Type SQ.0C 1/0—14 





















Rectangular Double Untreated Class 0 

Cotton Type DC Treated Class A 

Square ROEGLAS Type SQ.G, SQ.DG | 1/0—14 Class B 

Rectangular ROEGLAS | ‘Type G, DG Class B 

Square ROEGLAS with Type SQ.G Silicone, 

Silicone Binder * $Q.DG Silicone 1/0 — 14 Class H 
———————— + _—$ $$$ pS 

Rectangular ROEGLAS ! Type G Silicone, 

with Silicone Binder POG Silicone Class 1 

———SESEee eee aS — T Se — j os ae 
ROETEMP Round, Square, | 1/0—10 
(Mylar-Quinterra) Rectangular Class B 


en —————— ——+ 












Paper Various types and Untreated Class 0 
combinations Treated Class A 
a elma si i Sea = 
Paper-Cotton Various types and Untreated Class 0 
combinations Treated Class A 


l= ROEBLING. 


Subsidiary of The Colorado Fuel and Iron Corporation 





JOHN A. ROEBLING'S SONS CORPORATION, TRENTON 2, N. J. eRANCHES: ATLANTA, 934 AVON AVE. + BOSTON, 51 SLEEPER ST.& 5 PITTSBURGH ST. * CHICAGO, 


$825 W. ROOSEVELT RD. + CINCINNAT!, 3253 FREDONIA AVE. + 
NBHER BLOG. + HOUSTON, 6216 NAVIGATION BLVD. * LOS ANGELES, $340 E. HARBOR ST. 


CLEVELAND, 13225 tAKEWOOD HGTS. BLVD. « DENVER, 4801 JACKSON ST. DETROIT, 915 
* NEW YORK, 19 RECTOR ST. + ODESSA, TEXAS, 1920 E. 2ND 


St. PHILADELPHIA, 230 VINE ST. ¢ PITTSBURGH, ROOM 239, HENRY W. OLIVER BLOG. « ROCHESTER, 1 FLINT ST « ST. LOUIS, 3001 DELMAR BLVD. * SALT 


URE CiTy, 526 W. ETH SOUTH ST. + SAN FRANCISCO, 1740 17H ST.*+ SEATTLE, 900 IST AVE. S.* TULSA. 321 N. CHEYENNE ST.* EXPORT SALES OFFICE, 
TRENTON 2, N. uv. 
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Photographed at Wiggins Plastic Molding Company, Belleville \. 


same press...same time...25% more production 


Now four molding presses do the work of five where Borden’s —plunger, transfer and compression. 

GP-102 phenolic molding compound is used. GP-102 cures Why not try a sample run in your plant. A Borden Technical 

25% faster, producing more parts in less time at less cost. Representative will be glad to arrange a demonstration 
Versatile GP-102 is adaptable to a wide variety of parts... | GP-102’s time-saving and cost-cutting properties. Call today 

from electric switch plates and fishing reels to radio cabinets. or mail coupon to The Borden Company, Chemical Divisio, 

In black or brown, it produces a high surface lustre and high Durite Products, Department EM-94, 5000 Summerdale 

strength. GP-102 is designed for all thermosetting equipment Avenue, Philadelphia 24, Pennsylvania. 


Phenolic Molding Compounds + Abrasive and Frictional Bonding Resins 
Molding and Specialty Resins - Lamp Basing Cements 


The Borden Company, Chemical Division 
DURITE Products Department 
5000 Summerdale Avenue, Philadelphia 24, Pa. 


Please send samples and technical description of pDURITE Gp-102. 
We'd like to arrange a demonstration of Gp-102 in our plant. 


DURITE? 


NAME___ rn woes = Lael el 
a 
EE einstein 


CHEMICAL DIVISI 


Se ciiaiactiersiinesnnengmtinieenenceniuntengetinnnan pienanittnnenenetitatensesctsa STATE 





Divisions of ASSOCIATED SPRANG CORPORATION 


COMPANY | COMPANY | COMPANY | RAYMOND) PLANT 


BRISTOL, \800 CLXYBOURN AVE. Oo 40300 PLYMOUTH RD. ANN ARBOR 
CONNECTICUT CHICAGO 14, PENNSYLVANIA PLY MOUTH. MICH. MICHIGAN 


F.W.MANROSS eWLO DUNBAR WMILWAUKEE | SEABOARD 
AMD SONS CO. | DIVISION BROTHERS DIVISION \ Coil Spring Div. 
BRISTOL 1825 EAST FIRST St COMPANY 34\ EERIE ST. \500\ S. BROADWAY 
CONNECTICUT DAYTON, OHIO BRISTOL, CONN. MILWAUKEE, WIS. GARDENA, CALIF. 


\W CANADA - The WALLACE BARNES 60., Ltd., Hamilton, Ontario 
) 


SEE OVER 








BRISTOL, \800 CINBOURN AVE. 40300 PLYMOUTH ROD. AWN ARBOR 
CONNECTICUT CHICAGO 14, PENNSYLVANIA PLY MOUTH. MICH. MICHIGAN 


F.W.MANRROSS ould DUNBAR WILWAUKEE | SEABOARD 
AMD SONS CO. DIVISION BROTHERS DIVisioON \ Coil Spring Div. 


BRISTOL 825 EAST FIRST St COMPANY 34\ EERIE ST. \500\ S. BROADWAY 
CONNECTICUT DAY TON, OHIO BRISTOL, CONN. MILWAUKEE, WIS GARDENA, CALIF. 


\N CANADA - The WALLACE BARNES 60.,Ltd., Harilion, Ontario 










; se 
interested in H-E ? e e e e e send for 8 page Bulletin 
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*HIGH 
EFFICIENCY 






NOTHELFER Transformers are superior be- 
cause they are vacuum-pressure impregnated, 
and all joints over 10 amperes are silver-soldered. 
Bus leads of over 100 amperes are silver-plated, 
conservative copper and steel. 


Laminations, oriented and most silicon steels 


ee eee ae are annealed in accurately controlled nitrogen 
complete information. : 
Sasa San a0 atmosphere electric furnaces. 


From 10 VA to 300 KVA Dry-Type 


only. Both open and encased. 1, 2, 
and 3 Phase. 15 to 400 Cycles. 





WINDING LABORATORIES 


ESTABLISHED 1920 11 ALBERMARLE AVE. TRENTON, NEW JERSEY 





Manufacturers of Electrical Transformers— 





Testing Equipment 


MEMBER MEMBER 








§ . 4 
EPTEMBER 1954 77 


WHEN YOU USE a General Elec- 
tric shaded-pole motor on small 
ventilating equipment, you make 
a good product like this closet 
furnace an even better one! 


! 


at 


sm os 


1. VERSATILE all-angle unit-bearing de- 2. ATTRACTIVE APPEARANCE of motorim- 3. MOUNTING CONVENIENCE helps 
sign and sealed-in lubrication system per- proves the appearance of your product in solve product design problems. Use re- 
mit motor to be mounted in any position. applications where the motor will be visible.  silient cradle-base or end-ring mounting. 
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9 simplify design and production problems 
and add the advantage of motor quality 


specify G-E shaded-pole motors 


Designers and builders of furnace blowers, room air conditioners, ventilating 
fans, evaporative coolers, and similar products find that General Electric shaded- 
pole motors simplify product-design and manufacturing problems while providing 
high-quality operation. 


| 


Here are a few of the many reasons why you too can benefit by specifying G-E 
shaded-pole motors: Quiet, dependable operation resulting from high-quality 
construction is a big selling feature. Permanent lubrication makes provision for 
oiling unnecessary. All-angle operation permits more versatile product design, 
helps solve tough mounting problems. Small, light motors cut the total weight 
of your products, fit current trends to smaller, smarter-looking products. 


If you are designing new air-moving equipment, or redesigning your present 
line, it will pay you to contact your nearby G-E Apparatus Sales Office and 
obtain complete information on G-E shaded-pole motors. Or write General 
Electric Co., Section 704-26, Schenectady 5, N. Y. 
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t |should use a G-E Shaded-pole Motor 









) 4 QUIET OPERATION is a big sell- 5. PERMANENT LUBRICATION avoids 6. “EQUIPPED WITH A G-E MOTOR” 


ng feature. It is gained by accurate inconvenience of adding lubricant . . . helps sell your product by backing it up 
ent and positive lubrication. reduces maintenance to a minimum, with G.E.’s reputation for quality motors. 
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FELT FOR VIBRATION ABSORPTION. .. 


FELT WICKING AND LUBRICATION... 


Western Felts are highly versatile! That’s 
one of their tremendous advantages wher- 
ever you can use a felt component to help 
the performance of your product. We start 
with the very picking and carding of the 
millions of tiny wool fibres, with every proc- 
ess in our plant under our complete control! 

Western Felts are made soft and springy, 
dense and hard, or of any of the unlimited 
degrees of density in between. They are con- 
ditioned for the exact jobs they are to per- 
form, right down to the precision cutting to 
extremely close tolerances. Especially in the 
more dense consistencies, tolerances often 


WESTERN 


4021-4139 W. Ogden Ave., Chicago 23, Illinois 
Branch Offices in Principal Cities 


FELT FOR SEALS... 














...and Always to Your Exact Specifications! 





are as close as a few-thousandths of an inch! 

Wear, age and weather do not affect 
Western Felt parts. They deaden sound, seal 
against dust, greases and oils, or they are 
made to absorb and feed oil when used for 
lubrication...exactly as you wish. Western 
Felt parts can be chemically treated for 
hardness, waterproofing, mothproofing, oil 
retention, abrasion resistance...or greater 
tensile strength. 

Western Felt components will help solve 
many of your problems. You are invited to 
consult with our engineers. 





MANUFACTURERS AND CUTTERS OF WOOL FELT | 
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(ers praise Phillips Cross-Recessed-Head Screws 


THis BLOWER UNIT ON A BRYANT MODEL 315 OIL-FIRED 
HRNACE is powered by a 's h.p. electric motor op- 
wating at 1750 r.p.m. “‘Were the screws that hold 
this assembly together to loosen,” says John Zonza, 
foreman of the general assembly department, “‘the 
vibration would destroy the unit. J do not know of a 
single instance where the Phillips screws have loosened 
during operation.” John Craft here completes as- 
gmbly of unit with Phillips screws. 


HERRFORMANCE AND CONSTRUCTION STANDARDS FOR 
WE GRAY AUDOGRAPH necessitate the use of 
hillips screws. “The better efficiency of these 
«rews,” states Al Jacobs, Chief Estimating Engi- 
ner, “results in speeded-up production that makes 
their selection automatic.”’ Virtually no cuts, no ac- 
tidents, no “head-splitting,” no “burring,” plus the 
wwe of power drivers are among Phillips screw ad- 
vantages. Adeline Donahue here gives final electrical 
test to completed assembly. 


CLARK CONTROLLER COMPANY uses Phillips screws in the 
manufacture of many of its highly specialized electrical con- 
trol units. Inasmuch as the units are usually prominently lo- 
cated, neatness and compactness are of prime importance. 
““Certainly no one doubts that Phillips screws make a neater, 
more attractive appearance,” states Carl W. Graber, 
Manager of Device Manufacturing. George Strickler, chief 
inspector, here gives Phillips screws a final check. 


THE FASTENERS 
OF TODAY... 
AND OF THE FUTURE 


M marks the spot 


inne ow . «the mark of extra quality 
SEenecesse0 


American Screw Company - Atlantic Screw Works, Inc. - The Blake & Johnson Co. » Central Screw Company - Continental Screw Company « The Eagle Lock Company 

Eko Tool and Screw Corporation - Great Lakes Screw Corporation » The H. M. Harper Co. - The Lamson & Sessions Company + National Lock Company - The National 

Screw & Manufacturing Co. « Parker-Kalon Div. General American Transportation Corporation + Pheoll Manufacturing Co. - Rockford Screw Products Co. + Scovill 
Manufacturing Co. » Shakeproof - The Southington Hdwe. Mfg. Company - Sterling Bolt Company + Wales-Beech Corp. 
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The leader, Doehler-Jarvis, takes 
another step forward...a Giant 


72-inch die casting 


In one tremendous thrust Voehler-Jarvis has 
broken through the “size barrier” that limited 
pressure-cast metal components to compara- 
tively small dimensions and light weights. 


The new 250-ton machine recently put into 
operation by Doehler- Jarvis can produce 
aluminum castings weighing up to 75 Ibs. and 
measuring practically anything that will go 
between the tie-bars. Adapted to zinc, it can 
handle shots up to 200 Ibs. 


Ever since the invention of the first practical 
pressure die casting machine about a half 





century ago, many people have felt that 
“Doehler and die casting” were synonymous. 
It’s common knowledge that just about every 
“first” in this fast, efficient process of forming 
metal parts has been credited to the Doehler 
organization. 


This new machine is, in a way, the culmina- 
tion of fifty years of effort to widen the 
horizon for die cast components. And the effort 
will not stop here. 


Why don’t you put Doehler-Jarvis to work 
on your metal-parts problem ? 


ELECTRICAL MANUFACTURING 

























Castings are removed from machine by 
mechanical ‘‘arms.” Cable reel flanges 
shown here weigh 41 lbs. as they come 
from the die, and 31 lbs. after 
gate and flash are removed. 






This huge machine “eats up” 
about a ton of aluminum per hour. 
An automatic ladle was devel- 
oped to handle this large metal 
consumption. 





4 


| Stride...with this 
machine 


The die used in producing cable reel 
flanges weighs about 25 tons — much 
more than the complete die casting 
machine shown below. This early 
Doehler machine, by 








’ - the way, still operates. 
| Doehler-Jarvis 
€ ee. 63 
Division 
, of 
National Lead Company 


General Offices: Toledo 1, Ohio 


*Reg, U.S. Pat. Off 
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News about 


B. EF Goodrich Chemical -- ==. 





that meet Underwriters’ Specifications 


The Geon vinyl insulating compounds listed here were 
developed to meet the exacting needs of the elec- 
: trical power industry and equipment manufacturers. 
eo The versatile Geon polyvinyl materials can handle many 


other difficult jobs. For further information, please 
write Dept. GH-.5, B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. Cable address: 


Goodchemco. In Canada: Kitchener, Ontario. 
Type Recommended 
Designation Type of Wire Wire Size (AWG) Insulation Typical End Use 
i T Single Conductor #14 and larger 2042, 2046, 8600, Building wire—general 
. 6373 
Tw Single Conductor #14 and larger 2042, 2046, 8600, Building wire—wet locations 


Appliance Wire 
80°C 


6373 













Single Conductor 26-16 6373, 8449 Machine tool wire, radio 
i hook-up wire 
i 90°C Single Conductor 26-16 6373, 8630 Machine tool wire, radio 
{ hook-up wire 
105°C Single Conductor 26-16 8630 Machine tool wire, radio 
i hook-up wire 
| SPT-1 Parallel Cord 18 8620, 2042, 2046, Cord for radio, refrigerator, 
8650, 6373 lamps, etc. 
SPT-2 Parallel Cord 18-16 8620, 2042, 2046, Cord for electric blankets, 
8650 floodlights, commercial radio 
receivers 
FXT Single Conductor 20 8620, 8550, 2042, Christmas tree wire—indoor 
2046 use 
xT Twisted Pair 20 8620, 8550, 2042, Christmas tree wire—indoor 
2046 use 
CxT Twisted Pair 18 8620, 2042, 2046 Christmas tree wire—out- 
door use 
SPT-3 Refrigerator Cord 18-16 2042, 2046, 8650 Refrigerator lead-in cord 
Parallel Type 
SVT Vacuum Cleaner 18 2042, 2046, 8600, Vacuum cleaner cord 3 
Cord 8650, 6373 4 
SJT Junior Hard- 18-16 2042, 2046, 8600, Cord for large fans, centri- 
(60°C rating) Service Cord 8650 fuges, washing machines 
: ST Hard-Service Cord 18-10 2042, 2046, 6373, Cord for commercial floor 
{ 8600, 8650 polishers and sanders 
‘ 
& TF Single Conductor 18-16 2042, 2046 Electrical fixture wire 
: TFF Single Conductor 18-16 2042, 2046 Electrical fixture wire 





B. F. Goodrich Chemical 
Company 
A Division of The B: F. Goodrich Company 


Oe, 


Application Recommended Geon Plastic 





Coaxial cable jacket 
General purpose 8650, 80968 

8070, 8720 

6281, 6311, 8652, 8677 

High temperature jacket 8070 

1911, 8650 

General purpose jacket 8620 


Appliance cord 2042, 2046, 8332, 8650 


Jacketing 


Non-contaminating 


Low temperature jacket 





Applications 


Flame resistant jacket 


GEON RESINS e« 
GEON polyvinyl! materials « 


GOOD-RITE PLASTICIZERS .. . the ideal team to make products easier, better and more saleable 
HYCAR American rubber « GOOD-RITE chemicals and plasticizers »« HARMON colors 
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on Silectron cores ... all shapes and sizes 


This new bulletin contains design information on 
Arnold cores wound from a grain-oriented silicon 
steel, Silectron. Curves showing the effect of im- 
pregnation on core material properties are published 
for the first time. This 52-page bulletin includes in- 
formation on cut ‘‘C” and “‘E”’ cores, and uncut toroids 
and rectangular shapes. Sizes range from a fraction 


of an ounce to hundreds of pounds in standard tape 
thicknesses of 1, 2, 4 and 12 mils. 

A new method of tabulating core sizes is intro- 
duced whereby cores are listed in the order of their 
power handling capacity. You'll find this Silectron 
core bulletin a valuable addition to your engineering 
files—write for your copy. 


ADDRESS DEPT. EM-9 


waD $305 
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40 YEARS’ LEADERSHIP | LOW COST 
Yes, for 40 years GITS has been ! Yes, GITS oil cups can do a com- 


setting the standard for industry plete lubricating job for you ... 
. solving tough lubricating : prolonging bearing life, reducing 
problems. . . earning the confi- | maintenance costs, cutting 
dence of manufacturers... it’s down-time, boosting production 
the reason people say, ‘‘Call ... and GITS oil cups cost so 
GITS first’. | little. 
aa | : 





WORLD'S LARGEST SELECTION 


Yes, only GITS can offer you 
such a wide range of standard 


CONSISTENT TOP QUALITY 


Yes, GITS is known for uniform 
quality in design, materials and 





stock sizes. From just one source machining . . . this means con- 
you can get all lubrication de- stant, dependable performance 
vices in any design for any for you. Inferior products can 
purpose. cost you time and money. De- 


mand the best .. . get GITS. 





‘ 
4 


j 
i : 
By 5 
bs ck ld 


_ Oil Hole Covers « Oil Cups * Grease Cups * Bottle Oilers » Gauges * Gravity-Feed *« Wick-Feed 
Constant Level « Vibrating Rod Styles * Threaded or Drive-Type * Elbow or Straight 


ITS Bees-Mers. Co. 


1840 S. Kilbourn Ave. Chicago 23, Ill. 
Write today for Free Catalog No. 60A. Use it as your handy reference for lubricating devices. 
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Protect yourself and the performance 
of that fine machine or piece of equipment you are 
designing. Voltage variation perhaps even so-called ‘‘normal”’ 


variation may throw it out of “kilter’’. The equipment gets into 


Be sure to see the 
Superior Electric Mobile 
Display when it is 


in your area. e? 


| 

_ COMPANY : 

1309 CLARKE AVENUE, BRISTOL, CONN. | 

Manufacturers of: Powerstat Variable Transformers * Stabiline Automatic Volt- | 
oge Regulators * Voltbox A-C Power Supplies * Powerstat Light Dimming 


Equipment * Voricell D-C Power Supplies * Superior 5-Way Binding Posts | 
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trouble . . . so does your sales manager . . . so do you. 
Effective automatic voltage regulation prevents varying 
voltage trouble. And you'll find the STABILINE Type IE 
the finest of its kind. Available in ratings from 0.25 
onde ed | to 5.0 KVA. Write for details. 







: a 
Ry STABILINE 
Type IESIOIR 


STABILINES TYPE IE FEATURE: 






1 For all conditions maximum voit- 
age variation less than 0.25 of 
1%. 

2 For voltage input changes varia- 
tion less than 0.1 of 1%. 

3 Correction speed — 3 to 10 
cycles. 

4 Waveform distortion never over 
3%. Usually under 2%. 

5 Models for 50 and 60 cycle op- 
eration in 115 
and 230 volt 
ratings. 0.25 
to 5.0 KVA 
capacity. 







THE SUPERIOR ELECTRIC COMPANY 
1309 Clarke Avenue, Bristol, Conn. 





GREATER ARC ( [ 
RESISTANCE 


Polyester 
Glass Fibre 


Insulating Sheet - insuRoK’ 


XT-200 


@ If you are looking for an insulating laminate that combines 
excellent electrical properties with good structural strength, con- 
sider this new Richardson laminate. INSUROK XT-200 is an 
excellent material for pole insulators, cable holders and switches, 
where arc resistance is important, as well as for motor-generators, 
transformers, switchgear, electroplating equipment, and various 
kinds of electrical and electronic heating devices. Moreover, 
INSUROK XT-200 has very satisfactory fabricating qualities. 
It is available in sheets 34” x 34”, in thicknesses of 5", Ye”, and 
Y,". The Richardson Company will be glad to supply further 


information and samples. 


Send for Data Sheet XT-200 


The RICHARDSON COMPANY 


FOUNDED 1858 
2799-P Lake Street, ee Park, Illinois (Chicago District) 


Gi Se 


—— PARK, —e NEW ee — OGDEN, TYLER, 
UTAH TEXAS 
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I" view of the startling achievements recorded 

by today’s computers, there is widespread dis- 
cussion in engineering and management circles 
relating to future applications and their potential 
effect on industrial development. Current theories 
run the gamut of extreme optimism to hesitant 
predictions. No conflict exists, however, regard- 
ing the importance of General Electric Company 
and its germanium products in developing com- 
puters to their ultimate efficiency. 

Basically, these miniature G-E components aim 
at reduced equipment size...increased equipment 
reliability. It is coincident with accomplishing 
the primary objectives that cost is lowered and 


application broadened. The computer, for ex- 
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TRANSISTORS * DIODES * 














RECTIFIERS 


ample, utilizes diodes to eliminate bulky tubes. 
This substitution then causes additional savings 
in overall manufacturing cost. A smaller, more 
efficient, less costly instrument results in ability 
to apply computer principles to industrial con- 
trol processes, the solution of multiple design 
problems and a host of other assignments. 

In your business activity, equipment may be 
used now which sorely needs the advantages only 
G-E germanium products can offer. Why not 
review existing circuit design techniques and refer 
your objectives to expert General Electric appli- 
cation engineers? Write us today for complete 
information! General Electric Company, Section 

X8094, Electronics Park, Syracuse, New York. 










For the Extra 
Element of Safety 
Klixon Thermo-Snap Temperature Controls, specially 
i rm T emp er atu re rc ontr ol designed for built-in application, give you accurate 


control usually at a lower cost than expensive general 
purpose controls. 


eee U %& b Actuated by the simple Spencer Disc, these controls 
have nothing to get out of adjustment or wear out. The 


“snap-action” of this Spencer Disc “opens” the circuit 
with a quick, clean break... “closes” the circuit to a 
solid make. 


Klixon Thermo-Snap Controls are used, in both civilian 

DISC-OPERATED and military products, in such applications as electric 
® heaters, gas heaters, oil heaters for fan switches and 
M10 S VG) high limit shut-offs...in aircraft, truck and bus 
CN heaters, soldering guns, melting pots, ironing 


machines, flat irons for temperature control... in 


radio equipment for tube and rectifier cooling control. 
C 0 N r R 0 [ S Investigate Klixon Thermo-Snap Controls for use in 
your equipment. Write for complete information. 








C4320 
Exposed Disc 















C4391 a ener " ©4370 
Hermetically Sealed Ast end SA-¥2" Series Enclosed Disc 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
109 FOREST ST., ATTLEBORO, MASS. 


ELECTRICAL MANUFACTURING 


SEPTEMBER 







Electrical 
Manufacturing 


EDITORIAL 





Standards Across the Seas 


“PROGRESS in product design and develop- 
ment feeds upon and grows from the mu- 
tual exchange of knowledge and ideas bv 
the scientists, engineers and technologists 
of all the free countries.” We said this in 
an earlier editorial this year, “Ideas From 
Abroad,” February issue. It is appropriate 
to repeat this statement to mark the Golden 
Jubilee Meeting of the International Elec- 
trotechnical Commission (IEC) in Phila- 
delphia, September 1 through 16. 

Historically, this meeting is notable for 
two facts. It is the first held in this coun- 
try since 1926. And, fittingly, it marks the 
50th anniversary of the organization in 
the same country where it was founded, in 
St. Louis, Mo., in 1904. 

With some forty committees and many 
subcommittees, the IEC carries on unceas- 
ingly a program of immense importance 
to the design engineering of electrically 
energized equipment, machines and _ prod- 
ucts throughout the world. This work falls 
into two broad categories: 

1. Unification of nomenclature; agree- 
ment on units and quantities; also on sym- 
bols and notations; systems of units; graph- 
ical symbols for drawings. In short, the 
objective is to provide engineers with a 
common medium of international commun- 
ication. 

2. The preparation of standards for elec- 
trical product groups of many classifica- 
tions, which, necessarily, includes the study 
of many and diverse materials and com- 
ponents, and leads to agreements on rat- 
ings, test methods, test equipments and 
many related areas of activity. 

Anyone who has the opportunity of 
studying the detailed reports of an IEC 
meeting will realize how deeply the va- 
rious delegates from member national 
groups probe into the problems and with 
what pains they seek solutions for optimum 
benefit to all the countries. 

An average product design engineer may 
often take his engineering standards for 
granted, Or at best he may think that be- 
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hind them lies only the work of some AIEE, 
ASTM, ASME or other domestic group. But 
in many instances, the applicable standard 
represents contributions by engineers and 
scientists from overseas working through 
the IEC or through the International Or- 
ganization for Standardization with which 
the IEC maintains a close working relation- 
ship as it does with some twenty other 
international bodies. 

The statistics of the Golden Jubilee Meet- 
ing are impressive. Some 226 individual 
sessions will be held by several hundred 
delegates from 29 countries and the United 
States working through 27 committees. 
Gala events are scheduled. But one in- 
tangible fact will stand out. It is this: In 
a time of the world’s history where inter- 
national cooperation and amity is at a 
premium, here is an example of men from 
many countries joining their knowledge and 
labors for the common good. For the work 
of the IEC leads to the better electrical 
product and electrical service, and so to a 
better standard of living. 

The editors of ELectricaL MANUFACTUR- 
inc have followed a continuing policy of 
presenting reports on the work of the IEC. 
In this issue, on page 152, appears a report 
on the March meeting of IEC Subcommit- 
tee TC-2C in London, England, dealing 
with temperature classification of electrical 
insulating materials. In the May issue of 
this year, page 154, we reported the results 
of a meeting of Subcommittee TC-2B, also 
held in London, on international motor 
standards, specifically on dimensions. 

In the January issue of this year we pre- 
sented “International Viewpoints on Classi- 
fication of Insulation,” a summary of United 
States and Swiss viewpoints on temperature 
classifications. A comprehensive report of 
the Jubilee Meeting is being planned. 

In extending greetings to the IEC Jubilee 
Meeting, the editors of ELecrricaL MANv- 
FACTURING feel confident that they speak 
not only for themselves but also for their 
readers. 













































Electrical 


ontacts 


Contact resistance. metal transfer. 


erosion, sticking or 


welding and energy dissipation are performance factors covered 


under contact physics in Part I of a two-part article. 


F. J. Spayth, V. E. Heil, Contact Division 
P. R. Matiory & Co., INc. 


MINIATURIZATION of certain electrical apparatus has 
placed a greater burden on the manufacturers of 
switching devices. Increasing demands on relays and 
switches operated by vacuum tubes, gas tubes or 
transistors plus the increasing need for smaller break- 
ers or increased capacity of present sizes of breakers 
have resulted in marked ché anges in switching mecha- 
nism design and in contact materials. 

Contact research laboratories are continually work- 
ing on the basic nature of contact problems. ‘Results 
of this research are placed in the hands of metallur- 
gists whose efforts are applied to development ot 
new materials and methods of production. In an effort 
to meet the increasing needs and severe switching 
conditions of contacts, new basic raw materials for 
contacts are being investigated. 

From its meager beginning in the time of Ben 
Franklin to the present, electrical contact usage has 
changed from a simple to an extremely complex tech- 
nical problem, where knowledge of the theory 
conduction in gases, of solid state physics, and « 
mechanical dynamics are of paramount importance A 
the design of good electrical interrupters. The manu- 
facture of electrical contacts also has developed into 
a complex technology, calling for a knowledge of 
metallurgy, chemistry, physics and mechanics. 

Problems encountered when working on electrical 
contacts may be classified as electrical, mechanical 
and metallurgical. In the electrical realm are found 
problems relating to current, voltage, and electrical 
circuit parameters. From the mechanical standpoint 
such problems as contact force, bounce, opening and 
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FIG. 1—Specific and constrictive resistance 


of electrical contacts defined by examples. 


closing rates, and wipe are ot paramount importance 
to the successful design of mechanisms using electrical 
contacts. From the metallurgical point of view, the 
problem resolves itself into chemical characteristics, 
mechanical properties, and electrical and the *rmal 
properties. 

The m: ajor contact variations encountere . in service 
are: (1) contact resistance, (2) erosion, ) transfer, 


(4) sticking or welding, and (5) energy fe tion. 
The re ee of these various problems are chi urted 
in Table I 


1. Contact resistance may be defined 


in terms of 
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FIG. 2 (Left)—Relative erosion rates of Elkonite materials on short-circuit tests at 4070 amp and 
220 volts. FIG. 3—Effect of current on erosion rate of contact materials under short-circuit conditions. 


specific resistance of the contact material, constriction 
resistance and film resistance. The specific resistance 
of a contact is a function of the contact composition. 

Constriction resistance may be depicted by the fol- 
lowing example: When a bar of silver is cut in two 
and the cut ends are pressed together, it is found that 
the resistance is not the same as before, but it is much 
higher. Further examination would reveal that this 
added resistance came about as a result of the de- 
crease in the actual area of conduction at the inter- 
face between the two pieces of silver. Irrespective of 
films and the specific resistance of the material, con- 
striction resistance will always be present in electrical 
contacts. To decrease the constriction resistance, sev- 
eral measures may be taken: decrease of the hardness 
of the material, increase of the forces applied to the 
contact, and use of optimum contact configuration. 

An example of specific and constriction resistance is 
illustrated in Fig. 1. Using the standard equation for 
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specific resistance a resistance of 0.0000034 ohm is 
obtained. Using the equation for constriction resist- 
ance a value of 0.000015 ohm is found. It is clear that 
constriction resistance is the primary factor in the 
resistance of clean contacts. 

Film resistance results from the presence of noncon- 
ducting or semiconducting particles between the con- 
tacts. Chemical films are formed as a result of oxida- 
tion, corrosion, and surface reactions of foreign mate- 
rial. Mechanical films are formed due to dust, oil, or 
other foreign particles. 

In summary, specific resistance may be changed only 
by variations in material; constriction resistance is 
always present and may be altered by varying the 
actual area of contact; and film resistance can be 
changed by modifying the chemical or mechanical 
film. 

Erosion of electrical contacts may be of two 
types as charted in Table II: electrical or mechanical. 
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FIG. 6—Results of sticking or welding tests 
on various contact materials obtained on 
ASTM machine. Frequency is measured in 
number of welds recorded in 100,000 opera- 
tions. 


FIG. 5—Volume transfer measured 
by count of radioisotopes (nega- 
tive transfer) for tungsten contacts 
at 28 volts d-c, l-amp resistive load. 
Negative contact inactive. 































Electrical erosion generally results from cathode sput- All materials except Elkonite* 50-S erode at a finear fact 
tering and the anode loss of material in an electric arc. rate with increasing number of operations. The loga- stal 
An arc may be defined as a discharge whose cathode rithmic increase in the erosion rate of 50-S might be tac’ 
mechanism depends largely on thermionic emission. due to internal stresses in the material caused by the anc 
To initiate an arc, one of three processes may be differences in the coefficient of expansion of silver and por 
employed: spark, glow, or contact between two elec- _ tungsten. Under such a condition, relatively large to 
trodes that are separated. In the last case as the con- metal particles would be thrown off. Fre 
tacts break, the current fuses and vaporizes the final Fig. 3 illustrates the effect of current on erosion rate dir 
small point of contact, creating a metal vapor dis- of the same compositions of contact materials. Note me 
charge which can change to an arc if sufficient energy __ that in each case the erosion rate is a linear function ar 
is available. of the current. 

Although the exact mechanism of the anode and Stationary arc measurements are being made in the ne 
cathode loss of material is not known, it is certain that laboratory on d-c arcs to determine the erosion char- to 
the anode operates at the boiling point of the metal. acteristics of the contact materials while keeping such tre 













This explains the material loss in terms of vaporization. 
Loss at the cathode is not quite as simple; it is asso- 
ciated with positive ion bombardment, evaporation, 
and degree of ionization of evaporated particles. 

Mechanical erosion or wear is encountered when the 
contacts rub or wipe each other or some other portion 
of the mechanism. 

Determining the rate of contact erosion is difficult 





Ww ncrease positive transfer. May be used to 
Factors that make this measurement exacting are: Ae | counter balance negative transfer. Prevented by 
influence of oxides on weight measurements, mechan- | ducing inductance in circuit. Contact materia 
hoic y be used as a control 









ical variations in the mechanism, and variations in ( Increased opening rote will decrease negot 

atmosphere conditions. poring rate Sreneter Stgivly. | decopee pee we tos 
A test apparatus was built for measuring contact 

erosion, using a magnetic blowout and a phase-angle 

timer. Relative erosion rates were determined for some 

Mallory contact materials which combine refractory 


Dy 2 J 


Protective atmospheres will decrease arcing 

> | and greatly increase negative transfer. Atmos 

Atmospheres ) pheres thot increase arcing w generally 
ncrease positive transfer 


ne contact being hotter than other will cause 





Nitterentia transfer in both a-c and d-c circuits. Transfer 
metals with silver or copper. They are plotted in Fig. 2. Ditterentiol + may be counter-balonced by heating contac 
which transfer forming or by cooling oppos te 
contoct 


* Registered trade mark of P. R. Mallory & Co., Inc. 
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FIG. 7—Energy re- 
lationship in contacts 
of ignition 
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factors as arc energy, length, current, and voltage con- 
stant. Problems encountered with oxides on the con- 
tact surfaces have complicated these measurements 
and influenced the results. The loss of material is im- 
portant not only as related to contact life but also as 
to dielectric strength of the surrounding mechanism. 
From the results of all these tests, both alternating and 
direct current, it appears possible to predict for any 
mechanism the grams loss per coulomb input for the 
are discharge using different materials. 

3. Material transfer may occur in two ways: to the 
negative contact, gene rally called bridge transfer, and 
to the positive contact, normally referred to as arc 
transfer. 
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Prevent short arcs on clo 
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closed force to prevent sticking due to 1?R heat ng 


tilize optimum opening and closing accelerations 
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2 
E = Le = 0.050 joules 


Energy loss at contacts 


E, =VIt =5.1-16.5-0.43 x 
E, = 0.036 joules 


Energy left to coil = 0.014 joules 
Sreater than 0.018 joules is 
needed to fire gap 


The two types of transfer are illustrated in Fig. 4 
where the bridge transfer is noted by a long needle 
and the arc transfer by the mound. Negative transfer 
is generally attributed to: 

1. Assvmetrical preheating of the contacts due to 
~ tunnel effect. 

An assymetrical molten metal bridge between 
the contacts at the time of se paration. 
A plasmaless arc. 

‘hie or positive transfer is normally attributed to 
cathode sputtering. When the arc be ‘tween the con- 
tacts is very short, the sputter particles deposit them- 
selves on the positive contact instead of going off as 
erosion particles. 
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Use optimum opening velocity 
Utilize condenser across contacts 
Eliminate inductance in circuit 
Keep contacts clean 

Use high boiling point moteria 


Provide sufficient contact force 

Have good contact mechanism in terms 
of thermal and electrical properties 

Minimize film resistance 

Provide sufficient mass of mechanism to 
conduct heat away from contacts 











Many attempts have been made to set up empirical 
equations for describing transfer. Under a given set 
of mechanical, electrical, and atmospheric circum- 
stances, these equations may hold for various mate- 
rials. However, if the electrical, the mechanical, or 
even the atmosphere condition is unbalanced, entirely 
different results are obtained. Hence, it is safe to say 
that there is no adequate theory covering all phases of 
transfer. Some very general statements can be made 
regarding transfer. 

Negative transfer will increase in a reducing atmos- 
phere or in a vacuum. This is probably due to the 
decrease in oxides formed. The resultant decrease in 
arcing will lower the positive transfer rate, giving an 
apparent increase in negative transfer. Negative trans- 
fer may be counterbalanced by introducing inductance 
in the circuit. The inductance causes more arcing of 
the contact at break, thereby increasing the positive 
transfer rate. 

Positive transfer may be controlled by the use of a 
capacitor or resistor or both in an arc-suppression cir- 
cuit arrangement,* by decreasing the energy of the arc 
discharge, or varying the rate of opening of the 
contacts. 

Transfer in electrical contacts is normally measured 
by weight, by volume or by height. Fig. 5 shows a 
measurement of transfer rate by means of radioiso- 
topes. In this case the volume of material transferred 
is being measured rather than the weight. It is ex- 


* For other methods of arc suppression see the article on ‘*Radio Interference’ 
beginning on page 109 of this issue. 
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tremely hard to use a weight measurement for this 
number of operations. The radioisotope method of 
measurement is quite consistent however, despite the 
fact that the length of time of the test was extremely 
short—in terms of minutes. Using normal techniques 
with a balance or with a height method, days, weeks. 
or months would be necessary to get accurate infor- 
mation. 

Table III is a condensed guide for the control of 
transfer. ' 

4. Sticking or welding is the fourth of the basic 
variables associated with electrical contacts. When 
this occurs, there are normally three processes that 
take place: mechanical hang- 
up, butt welding, and are 
weld. 

Mechanical hang-up us- 
ually occurs as a result of 
transfer and subsequent me- 
chanical interlocking due to 
contact wipe. Electrical 
welding may occur as a re- 
sult of the same _ processes 
that take place in butt or re- 
sistance welding. 

By arc weld is meant the 
bringing together of two 
electrodes, the surfaces of 
which are kept in the molten 
state due to an arc discharge. 
If wettable materials are 
used such as fine silver, the 
contact will weld easily; 
however, if partially wet- 
table materials are used like 
the Elkonites which combine 
tungsten or molybdenum 
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FIG. 8—Temperature rise tests on breaker contacts made at 50 


amp a-c following overload test. 
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with silver or copper, the weld strength is relatively 
low. ; , . oe 

To show the relative tendencies of three different 
materials to butt weld, a test was set up in which the 
contacts were established in the closed position under 
various contact forces. No provisions were made to 
open the contacts under load. Comparative results 
were obtained by passing 400 amp at 220 a-c volts at 
five brief closures of the circuit and then measuring 
the force requirement to break any weld that may have 
heen formed. The sequence was performed five times 
. _ value of contact closing force. Contact pair 

1 was initially set up at the high closing force 
: 16 oz and the force reduced progressively to 4 oz. 
The tests indicated that the number of welds increases 
with decrease in force, and that the strength of the 
weld decreases with the decrease in the closed contact 
force. Silver-tungsten performed better than silver- 
tungsten carbide-cobalt due to the material’s increased 
conductivity and resistance to tarnishing. The in- 
creased conductivity decreases the heating and the 
tarnish resistance prevents the formation of films that 
cause an increase in the energy dissipated. 

Fig. 6 gives the results of sticking tests using the 
ASTM machine designed for this purpose. Tests were 
conducted at 110 volts, 60 cycles, using a special 
mechanism to stop the test whenever a weld occurred. 
Sticking is due to high resistivity, low melting and 
boiling points, and high tarnish rate. The variation in 
sticking characteristics seen in the chart may be at- 
tributed to the aforementioned characteristics. In the 
case of nickel, the high re- 
sistivity, medium, melting 
point and low tarnish resist- 
ance make it a poor choice 
for sticking; whereas the 
very high melting and _ boil- 
ing point of tungsten, its 
good conductivity, and_ its 
medium tarnish resistance 
make it an excellent material 
with regard to _ sticking 
characteristics. 

Steps for decreasing stick- 
ing or welding are summa- 
rized in Table IV. 

Energy dissipation at 
electrical contacts normally 
occurs 99 per cent in the 
form of heat and 1 per cent 
in the form of light. The re- 
sultant effects of radiation 
and conduction or the actual 
energy loss may be of con- 
cern. As an example of 
problem involving actual 
energy loss, consider auto- 
mobile ignition contacts. An 


SEPTEMBER 1954 


Magnet Closes Telephone Circuit 


A PERMANENT MAGNET located in the handset of a telephone replaces 
“pop-up” button for closing the circuit in a new tele- 
phone instrument designed by Connecticut Telephone & Electric Co. 
of Meriden, Conn. and intended for private intercommunication sys- 
tems. Heart of the new contact arrangement is a permanent magnet 
manufactured by Carboloy Department of General Electric and made 
of the highest energy permanent magnet material commercially avail- 
able. The magnet is located in the arm of the handset and attracts a 
flat movable steel spring plate in the base of the instrument when the 
set is not in use. When the handset is picked up, the spring is no 
longer held by magnetic force and it snaps against a contact to close 
the circuit. 


the familiar 


This simplified design eliminates such parts as return 
springs, activating rods, plungers, and retaining springs. 




































inductance is used to store electric energy, and as the 
contacts are opened, the magnetic field collapses giv- 
ing a high voltage pulse in the secondary or spark 
plug circuit of the coil. Referring to Fig. 7, let us 
assume that a total of 50 millijoules is stored in the 
coil. The energy lost at the contacts is computed as 
shown. When the energy loss in the arc becomes too 
great, the secondary does not generate sufficient volt- 
age to fire the plug. 

Most of the heat loss at closed contacts is due to the 

I*R effect at the constriction and only a minor part is 
due to the specific resistance of the contact metal. Any 
contact surface film will materially increase the heat 
dissipated. The results of a typical temperature rise 
test are shown in Fig. 8. Initial rise in temperature of 
the contact body is to be expected until the contacts 
reach an equilibrium state where the heat loss by 
radiation and conduction is equal to the heat input. 
If the improper contact material is selected, the graph 
may not be as straightforward as this but will con- 
tinue rising as illustrated by the breaker shown in 
the upper curve. Its temperature continued to rise 
due to the increase in film resistance, accompanied by 
an increase in specific resistance due to heating of 
the contacts. 

Table V gives a few methods of decreasing energy 
dissipation. Table VI reviews the basic contact prob- 
lems; phenomena of contact physics and the method 
of prevention. 

Part II to follow will discuss the metallurgy 
of contacts, their design and manufacture. 


MAGNET SWITCH CONTACTS 
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Table I—Ratings For 60-Cycle Units 


per mat) 
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nor generator on left side of unit. The clutch and 
ring assembly is adjacent to right hand end bell, with the 


FIG. 1—Cutaway view of fractional-hp drive shows Zover. 


slip. 


EKddy-Current 
Clutch Drive 


In Fractional-hp Ratings 


Motor, eddy-current clutch and electronic control are combined 


in single adjustable-speed drive unit. One-tube speed regulator and 


quill-bearing arrangement make compact design possible. 


Ralph L. Jaeschke, Research Manager 

Dynamic Division oF EATON MANUFACTURING Co. 
SUCCESSFUL EXPERIENCE with integral-hp Adjusto- 
Spede® drives indicated the desirability of designing 
a fractional-hp unit based on the same principles. This 
type of drive consists basically of a standard induction 
motor used in conjunction with an electronically con- 
trolled eddy-current clutch. The drive features wide 
speed range and has demonstrated a low-maintenance 
record. Neither commutators nor separate d-c power 
supplies are employed. 

At the start of the engineering work on the fractional- 
hp Adjusto-Spede, compactness was established as a 
major objective. How well this was achieved is marked 
by the fact that the resulting drive, now available, is 
contained in a single housing less than 12 in. long and 
weighing under 50 Ib. Good regulation, reliability and 
ease of maintenance were other aims. But, probably 


* Registered trademark of Dynamatic Division of Eaton Manufacturing Co. 
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the most important of all design objectives was the 
cost factor. Because the fractional-hp field is so com- 
petitive, the new drive would have to meet or better 
the cost of available adjustable-speed drive equipment. 

Mechanical Design. Integral-size drives of this type 
employ the conventional flange-mounted motor onto 
which a housing containing the eddy-current clutch is 
fitted. However, to reduce cost and space requirements, 
a quill-bearing arrangement was devised for the frac- 
tional-hp model. This allows the combination of both 
motor and eddy-current clutch in one housing. The 
result is a packaged unit containing drive and control 
which is only 1'2 times longer than the new NEMA 
dimensions for a standard motor. This feature enables 
easy installation so that major modifications are nor- 
mally not required to provide mounting space for the 
drive. 

Fig. 1 shows the compact arrangement of the frac: 
tional-hp drive. While the motor stator is conventional 
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motor between generator and clutch. FIG. 2—Close-up picture of electronic control assembly 
yhich regulates speed of the drive. Only one thyratron is employed in this plug-in assembly. 
FIG. 3—Shell-mold casting used in drive. View at left shows rotor in place. 


in design, the rotor is part of the quill-bearing con- 
struction which also carries an eddy current clutch, 
inductor member and cooling fan. The output shaft 
includes the clutch field and slip rings. The right-hand 
end bell supports the contact brushes and the ie ft-hand 
end bell carries the governor generator for the elec- 
tronic control system. The electronic control itself is 
mounted in a junction box on the side of the motor 
shell as shown in Fig. 2. The rectifiers in the control 
enclosure are cooled by air being drawn into the drive. 
D-c filament voltage is supplie 1d to the single thyratron 
tube from a special winding on the motor stator. 

Production of a suitable quill member for the frac- 
tional-hp unit was made possible by application of the 
shell-mold casting process, first used in Europe during 
the second world war for casting non-ferrous materials 
with a high degree of accuracy. Conventional steel 
casting techniques yielded an unsatisfactory quill 
member. Sections were too heavy and fan blades were 
too short, resulting in poor cooling. Steel analysis re- 
quirements calling for high electrical conductivity ac- 
centuated the problem. Until the introduction of the 
shell-molding process in this country, no satisfactory 
progress had been made with castings of low-carbon 
steel involving pour temperatures of 3200 F. 

After extensive laboratory development work, pro- 
duction of shell-molded inductor members of low- 
carbon steel was begun four years ago. When compared 
to fabricated assemblies, the shell- “molding technique 
provides higher accuracy castings and considerable 
cost-saving with practically no rejection of parts. 

Cooling System. In the fractional- hp drive, air slots 
provided on the lower half of the motor shell are care- 
fully designed as to size and placement so that the 
volume of air flowing through each motor coil exten- 
sion is the same. Air entering through openings fur- 
nished in the motor and quill arrangement shown on 
the cutaway drawing, Fig. 1, enables adequate quill- 
bearing cooling. Sealed-for-life bearings are used 
throughout. A molded heat-resistant phenolic air baf- 
fle, placed on the righ hand coil extension, provides 
even air distribution. 

Because of the eddy currents set up by the 
slipping clutch members, considerable heat is gener- 
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ated within the clutch assembly. The amount of heat 
to be dissipated is proportional to slip and is at a max- 
imum when the clutch is delivering full torque at the 
lowest output speed setting. All of this energy is 
dissipated in the inductor drum. The fact that the fan, 
the inductor drum fan and quill assembly are com- 
prised in a single shell mold casting, Fig. 3, of high- 
conductivity steel makes possible an excellent cooling 
arrangement. With the fan blades cast as an integral 
unit with the drum, the blades become heat-dissipating 
fins in addition to providing ample air flow through the 
motor. A small amount of air bleed is permitted around 
the fan assembly to allow adequate cooling for the 
clutch excitation coil. 

The field members rotate inside of the quill inductor 
with an assembly consisting of two 6-pole forgings so 
arranged that the poles interdigitate. On the same hub 
which carries the two field members is a molded slip 
ring assembly made from a high-strength, glass fiber- 
filled poly ester resin having dimensional stability dur- 
ing temperature changes and good electrical charac- 
teristics. 

An electrical signal proportional in magnitude to the 
rotational speed of the output shaft is fed to the elec- 
tronic control by a governor generator. The generator 
uses a small-sized conventional motor stator lamination 
with a skein winding. Its field member is a 12-pole 
alnico casting mounted on the output shaft of the drive. 

Electronic Control. Four basic types of control sys- 
tems were considered, including magnetic amplifiers; 
transistor circuits; voltage-regulator relays and electron 
tubes. Cost considerations ruled out both magnetic- 
amplifier and transistor controls for this application. 
While the relay-type voltage regulator was acceptable 
cost-wise, its ope rational life was considerably shorter 
than the electronic control, which became the ultimate 
choice. 

A simple electronic system was dev eloped for the 
fractional-hp drive. The w iring diagram is shown in 
Fig. 4. A plug-i in arrangement is provided for easy ac- 
cess in servicing. Integral mounting with the mechan- 
ical unit is a feature of the control. In addition, all of 
the components of the circuit are mounted in readily 
replaceable subassemblies. 
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Fractional-hp eddy-current drive applied on a 
drill press. Entire drive is packaged in a unit 
weighing less than 50 Ib. 


Only one thyratron tube is used. During the develop- 
ment of this drive, no inexpensive tubes of the xenon- 
gas type were available. The 2050 tube had many de- 
sirable features. However, its capacity was only 100 ma 
while the clutch excitation requirement was for 500 ma. 
High service life objectives made the low-priced com- 
mercial tubes unacceptable. To satisfy the needs of the 
drive, Radio Corporation of America produced a spe- 
cial %-amp four-element, xenon-gas thyratron desig- 
nated by the number 6012. This tube is conservatively 
designed with adequate cathode-heater capacity. It 
supplies approximately 8000 hr of continuous operation 
as substantiated by many life tests. A contributing 
factor to long life is that the circuit is designed to oper- 
ate the tube well below its normal rating. 

As shown in Fig. 4, only four %-watt fixed resistors, 
two small capacitors and two selenium rectifiers are 
used. The four electrical circuits are brought into the 
electronic control from the motor housing through a 
six-pronged plug. The tube heater is supplied from a 
winding on the motor stator, using the transformer 
effect which avoids the need for a separate transformer 
requiring additional mounting space and manufactur- 
ing costs. Since the transformer ratio between the 
motor winding and heater winding remain the same, 
difficulties usually attendant with line voltage changes 
(from 220 to 440, for example) are avoided. Tube and 
circuit design is such that no time-delay relay is needed 
for cathode protection. 

The shut-off point of the gaseous thyratron is the 
controlling factor, instead of the more conventional 
reference-voltage system. The tube stops conducting 
when the grid potential is approximately —4 volts. The 
voltage developed by the governor generator is recti- 
fied, filtered by a %-mf capacitor and divided by the 


speed control potentiometer. The electronic contro} 
system connections are arranged in such a manner tha 
with an increase of speed, the governor generator out. 
put voltage drives the grid of the thyratron more peg. 
ative, thereby decreasing the excitation to the clutch 
field coil. Conversely, a decrease in shaft speed drives 
the thyratron grid more positive, increasing the field. 
coil excitation and re-establishing the pre-set Operating 
speed. 

Current changes to the clutch are smoothly mod. 
lated through the use of a 90-deg out-of-phase Voltage 
(“rider wave” ) superimposed upon the d-c speed signal 
provided by the governor generator. The source for this 
voltage is the 6-volt tube-heater winding and the phase 
shift is derived from a 0.1-mf capacitor connected jp 
series with the 10,000-ohm and 1000-ohm, 4-watt ye. 
sistors. Since it is desirable to have a fixed regulation 
in rpm instead of per cent of running speed, the ampli. 
tude of the rider wave is made adjustable by means of 
a potentiometer. The total rider wave voltage is qj. 
vided in a 10:1 ratio through the use of the 10,000 and 
1000 ohm resistors. When the unit is operating at its 
minimum speed, the rider wave is at maximum, while 
at maximum speed, only 10 per cent of the rider waye 
is effective. The rider wave voltage and the rectified 
voltage from the d-c governor generator are adjusted 
simultaneously by means of the potentiometer. This 
method produces the desired results simply and inex. 
pensively. 

The actual function of the rider wave is to permit 
stepless control of the thyratron over the full 180 deg 
of plate voltage. If a d-c signal alone is used to trigger 
a thyratron, this cannot be done as will be shown by 
referring to Fig. 5. Ignoring the rider wave in Fig. 5a 
it is seen that raising the d-c grid voltage until it cuts 
the critical grid-voltage line results in the tube con- 
ducting through half of the available power cycle as 
in Fig. 5b. A further increase in the grid voltage in the 
positive direction serves to increase the firing angle, 
since it begins to cut the critical grid-voltage curve 
nearer the beginning of the cycle. 

Referring again to Fig. 5a, where the rider wave is 
shown superimposed on the d-c grid voltage and dis- 
placed 90 deg (lagging) in phase from the plate volt- 
age, it is apparent that the tube first conducts over a 
very small portion of the power cycle when the rider 
wave is shifted upward as a result of making the d-c 
component less negative. 

Figs. 5c, d and e, illustrate how the conduction angle 
increases as the rider wave is moved successively 
higher. This demonstrates that the addition of the a-c 
rider-wave voltage to the d-c grid voltage provides 
for a smooth clutch-voltage variation between zero and 
the available maximum. 
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It is noted that the magnitude of rider-wave voltage 
can be altered by the potentiometer. This results in 
changing the slope of the rider wave along the portion 
that cuts the critical grid voltage line. Hence the change 
in conduction angle—and so clutch voltage—corre- 
sponding to a given change in grid voltage may be 
varied. As the rider wave is increased, more vertical 
displacement of the grid voltage is required to give 
the same change in clutch voltage. This being the 
case, it follows that the change in speed correspond- 
ing to a given load change will be increased with in- 
creased rider-wave voltages. Therefore, the potentiom- 
eter is seen to be a regulation or sensitivity adjust- 
ment. Regulation is improved by decreasing the rider- 
wave voltage and is made poorer by increasing this 
voltage. 

Heater Winding. The tube heater supply is a dis- 
tributed winding placed in the stator slots. This wind- 
ing provides an undistorted sine wave, which is essen- 
tial since this winding also is the source of the rider 
wave for the electronic control. Rotor-induced ripple 
voltage may synchronize with the a-c governor voltage 
at sub-multiple speeds, resulting in unstable perform- 
ance at certain critical speeds. Ripple voltages of high 
frequencies can be induced from the motor rotor bars 
when incorrect bar skew exists. Sine wave distortion 
also occurs when the stator windings are improperly 
proportioned. Oddly enough, once the control speci- 
fications for this winding had been met by providing 
a pure undistorted sine wave, a reduction in operating 
temperatures of 10 C resulted, as compared to conven- 
tional standard windings. Once proper designs had 
been established, the quality of the winding was found 
easy to maintain in production. Cost and space savings 
using this winding were considerable. 

Motor Types. Any basic type of induction motor 
may be used in this drive provided the stator lamina- 
tion OD will fit within the drive housing. In the single- 
phase drive, permanent-capacitor, 110/220-volt motors 
are used. These are preferable since starting switches 
are unnecessary. The low starting-torque characteris- 
tics of this motor are of no consequence since the clutch 
unloads the motor during the acceleration period. This 
loading delay is a by-product of the fact that the tube 
filament requires a heating period of definite duration 
during which clutch excitation is prohibited. Split- 
phase motors are used on single-phase applications re- 
quiring rapid reversal. Regular 220/440-volt, three- 
phase motors are also part of the regular line. Standard 
line frequencies of 25, 50 and 60 cycles are offered to- 
gether with two- and four-pole motors. 

The voltages developed by the governor generator 
is an indication of the speed range of the drive. For 
example, since 4 volts are required to cut off the thyra- 









































tron tube, the speed corresponding to a 4-volt gener- 
ator potential is the minimum operating speed. The 
governor generator used here develops 40 volts at 1600 
rpm and 4 volts at 160 rpm. Present standard- 
production 1800-rpm fractional-hp drives have a 10:1 
speed range. A voltage doubler added to the control 
circuit will increase the range to 15:1 for special ap- 
plications. The 3600-rpm drives have a 20:1 speed 
range and a 30:1 ratio with the addition of a voltage 
doubler. The operating characteristics of various rat- 
ings are listed in the table. 

Many variations in the drive are possible to meet 
special needs. Where smooth clutching operations are 
desired, for example, the speed control function can 
be eliminated and constant current supplied to the 
clutch. In applications calling for accurate tension con- 
trol, modifications can be made so as to increase the 
current to the excitation coil as the output speed de- 
creases. Thus, constant tension is maintained regard- 
less of speed. Precise inching and threading speeds 
may be easily obtained and multiple coordinated drives 
can be arranged. Remote mounting of the control is 
possible if desired. Braking can also be obtained 
through the use of electrical friction brakes or eddy- 
current brakes. ogg 
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FIG. 4—Schematic wiring diagram of control cir- 
cuit. The 6.3-volt motor winding serves as a trans- 
former to supply filament and rider voltages. 





Electrical Properties 


of 


Titantum Dioxide 
Rectifiers 


Development work at Battelle indicates that these rectifiers offer 


potential advantages over commercial dry-plate types for 


operation at high ambient temperatures. 


T. S. Shilliday, C. S. Peet 
BATTELLE MEMORIAL INSTITUTE 


Work at BatreLLe has been directed toward de- 
velopment of a dry-disk rectifier capable of satistac- 
tory operation at ambient te mperatures in the range 
from —65 C to +200 C.° Many materials have been 
studied during the past several years. Some have shown 
promise. The principal effort, however, has been 
placed on titanium dioxide. 

This discussion will primarily cover the electrical 
properties of titanium dioxide rectifiers in their pres- 
ent state of development at Battelle. To aid in the 
understanding of the data presented here, production 
processes will be briefly mentioned and the physical 
make-up of the rectifier will be described. These 
rectifiers are now produced at Battelle in the follow- 
ing manner: 

Titanium metal disks are oxidized in an oxygen 
atmosphere at temperatures of 825 C to 900 C to 
form a thin adherent film of oxygen-deficient TiO. 
on a titanium base. This semiconducting TiO, film 
is anodized in a sodium hydroxide solution to improve 
surface homogeneity. Rectifying contact to the film is 
made through a thin layer of bismuth applied by 
vacuum evaporation. The base contact is made with 
the titanium by removing the oxide from the backs of 
the disks. Our data and those of other workers (1, 2)+ 
indicate that the rectifying barrier in a TiO, oe 
is located at the interface between the TiO, and the 
metal counterelectrode. Several metals form rectifying 
junctions with TiO.. However, Bi-TiO. junctions 
have exhibited the most favorable rectifying charac- 


* Work sponsored by Wright Air 
AF 33(038) -2460. 


Tt Italic numerals in parentheses apply to Cited References at end of article. 
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FIG. 2—Statie current-voltage character- 
istic of a typical Bi-TiO> rectifier at room 
temperature. 





ELECTRICAL 


MANUFACTURING 








te 








FIG. 3. (Left)—Static current-voltage characteristics of a Bi-TiO, rectifier at ambient danni * 
peratures in the range from —65 to +200 C. 


FIG. 4—Statie current-voltage characteristics of a Bi-TiQs rectifier at ambtent: eenpereeures.” 


in the range from 25 C to 200 C. 


teristics in this study. (See Fig. 1 on opposite page. ) 

The static current- ie  characteriatic of a typ- 
ical Bi-TiO. rectifier at room temperature is shown in 
Fig. 2. It will be noted that the reverse leakage be- 
comes appreciable at 20 volts under static conditions. 
In many cases, creeping of reverse current is observed 
to result from fixed applied voltages. Dynamic cur- 
rent-voltage characteristics obtained from the appli- 
cation of an alterni iting potential to the rectifier 
minimize the creep effects. Generally, rectifiers meas- 
ured in this manner exhibit a much smaller leakage 
current and a slightly higher forward resistance. Data 
resulting from dynamic measurements will be dis- 
cussed later. 

The behavior of an experimental Bi-TiO, rectifier 
cell at ambient temperatures in the range from —65 
C to +200 C is indicated by the static current-voltage 
characteristics shown in Fig. 3. In this figure, several 
curves are designated as representing behavior at two 
different ambient temperatures. This is not strictly 
true, but the method is used to make the graphs more 
legible. In each case, the difference properties at 
the two temperatures was slight. 

It will be observed that forward rectifier resistance 
decreases as ambient temperature increases over the 
whole range studied. In the reverse direction, re- 
sistance increases as ambient temperature is reduced 
trom room temperature to —65 C. This effect and 
the variation of forward rectifier resistance with am- 
bient te mperature are reproducible phenomena. The 
behavior of reverse rectifier resistance at ambient 


temperatures above room te mperature is somewhat 
less predictable. 
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In the specimen under discussion, the reverse re- 
sistance at 50 C was much lower than at room tem- 
perature. At 100 C, its value was intermediate to those 
at room temperature and at 50 C. As ambient tem- 
perature was increased from 100 C to 200 C, reverse 
resistance increased markedly. This is a desirable 
property in a high-temper: iture rectifier. In conjunc- 
tion with the relationship between forward rectifier 
resistance and ambient temperature this property in- 
dicates that rectifier efficiency increases as ambient 
temperature increases. Unfortunate ly, the specimen 
under discussion sustained some pe rmanent damage 
during the high-temperature measurements, which re- 
sulted in high resistances in both directions when the 
rectifier was cooled to room temperature. 

Such behavior, however, is not always the case. Fig. 

4 shows static current-voltage characteristics for an- 
aes Bi-TiO, rectifier at ambient temperatures from 
room temperature to 200 C. This specimen behaved 
in the usual manner in the forward direction and ex- 
hibited a relatively small increase in forward resist- 
ance after being cooled to room temperature. The 
reverse resistance increased gradually as temperature 
increased to 200 C, and, after cooling to room tem- 
perature, the reverse characteristic returned to the 
neighborhood of its initial value. Such behavior is 
observed occasionally, although operation at ambient 
temperatures in excess of 150 C often causes rectifier 
resistance in both directions to increase permanently. 
However, increased efficiency at ambient tempera- 
tures above room temper rature is characteristic of 
TiO, rectifiers. The causes for the permanent-resist- 
ance increases have not been determined yet, but it 
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FIG. 5—Variation of conversion efficiency with time 

of operation in a Bi-TiQO: rectifier operating at am- 

bient temperatures of 125 C, 150 C. and 200 C. 
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FIG. 6—Variation of conversion efficiency with time 
of operation in a Bi-TiO, rectifier operating at room 
temperature. 





is believed that oxidation of the counterelectrode may 
be partly responsible for the effect. Steps are being 
taken now to determine the importance of this factor 
to the overall effect. 

Bi-TiO, rectifiers have been operated for extended 
periods at ambient temperatures in the range from 
room temperature to 200 C. Fig. 5 shows the variation 
in conversion efficiency as a function of time of opera- 
tion for one rectifier. In this test, the rectifier cell was 
operated halfwave into a resistive load. The input was 
fixed at 11. volts rms, 60 cycle, and the load resistance 
was adjusted periodically to maintain the average load 
current constant at a value equivalent to a rectifier 
current density of 256 milliamp per sq in. 

The specimen in Fig. 5 operated almost 900 hr be- 
fore failure. This period involved 515 hr at 125 C, 
320 hr at 150 C, and less than 60 hr at 200 C. The 
characteristics of the rectifier remained reasonably 
stable during operation at 125 C and through most 
of the period at 150 C. Toward the end of the period 
at 150 C, however, and during operation at 200 C, 
the rectifier failed rapidly due to an increase in rec- 
tifier resistance. 

A plot of conversion efficiency as a function of time 
of operation for a BiTiO, rectifier operated at room 
temperature is shown in Fig. 6. Circuit conditions for 
this rectifier were the same as those for the preceding 
specimen. These data encompass a total of 2500 hr 
of operation. It will be observed that conversion effi- 
ciency gradually increased during the first 1500 hr. 
Beyond this time, the increase appeared to continue, 
but at a lower rate. (Some of the scatter in the points 
in this and the preceding figure probably are caused 
by line-voltage fluctuations which were not closely 
controlled during the test. ) 

Although these results have been achieved with 
TiO, rectifiers, the degree to which they can be re- 
produced may be of more interest to some readers. 
Reproducibility and electrical homogeneity have been 
major problems thus far in this development. Definite 
advances have been made in each of these categories 
but room for further improvement remains. 

To determine the degree of reproducibility achieved 
in the preparation of TiO, rectifiers and to evaluate 
the relative effectiveness of two different temperatures 
for the formation of rectifying TiO. films on titanium, 
the dynamic characteristics of a group of 95 speci- 
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mens from regular experimental runs were examined 
as follows: 

1. The rectifiers were operated in halfwave circuits 
into a parallel R-C load. 

2. Alternating current input voltage and load fe. 
sistance were adjusted until the rectifier was operat- 
ing with a peak reverse voltage of 20 volts and a peak 
forward current density of 1 amp per sq in. The 
above adjustments were made with the aid of 
calibrated cathode-ray oscilloscope. 

3. Peak readings were taken of current and voltage 
in the forward and reverse directions, and the forward 
voltage intercept was estimated from the display pat- 
tern on the oscilloscope. Of the 95 rectifiers examined 
in this manner, three were linear or broke down dur- 
ing testing. The remaining 92 fell within the range of 
current-voltage characteristics shown in Fig. 7. 

Fig. 8 shows more specifically the distribution of 
forward and reverse rectifier characteristics of fifty- 
four Bi-TiO, rectifiers produced by oxidation at 825 C, 
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In the upper part of the figure, the relation is shown 
between the peak forward voltage needed to pass a 

ak current of 1 amp per sq in. and the percentage 
of rectifiers having such characteristics. The lower 
art gives a similar relationship in the reverse direc- 
tion for the peak leakage currents at 20 volts and the 

rcentage of rectifiers having these characteristics. 
At present, these results can be reproduced to a de- 
gree indicated by the bar graphs in Fig. 8. Untortu- 
nately, all of the most desirable forward characteristics 
shown here are not associated with the best reverse 
characteristics. 

Until recently, simultaneous improvement of both 
forward and reverse rectifier characteristics has been 
dificult to achieve with any degree of reproducibility. 
Recently, however, advances have been made toward 
a solution to this problem. The data used in Fig. 8 are 
replotted in Fig. 9 in a manner which directly asso- 
ciates forward and reverse characteristics of each 
rectifier. Here, each point represents a rectifier, and 
the position of each point on the graph is determined 
by its peak dynamic characteristics. It will be noted 
that about 50 per cent of the rectifiers had peak for- 
ward voltages of 2.6 volts or less and peak reverse 
leakages of 60 milliamp per sq in. or less. 

In comparing room-temperature static current-volt- 
age characteristics of TiO. rectifiers with those pub- 
lished by manufacturers of selenium rectifiers, it has 
heen found that the TiO. rectifiers measure up favor- 
ably in the forward direction. On the basis of the 
commercial data available, they are as good as the 
average selenium rectifier. In the reverse direction, 
TiO, still exhibits higher reverse leakages and lower 
voltages than selenium, A comparison on the basis of 
dynamic characteristics might be more favorable to 
the reverse characteristics of TiO., but such data were 
not available for selenium and time was not available 
for obtaining data in the laboratory. 
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It can be said that TiO, rectifiers in their present 
state are still somewhat inferior in general properties 
to commercially available dry-plate rectifiers. In their 
ability to operate effectively at high ambient tempera- 
tures without serious derating, TiO, rectifiers cer- 
tainly possess potential advantages over commerciall 
available area-type rectifiers. Further detailed com- 
parisons cannot be made until ratings for TiO», rec- 
tifiers have been established. Rating of these rectifiers 
at their present state of development is now being 
undertaken at Battelle. 

Although TiO, rectifiers are still in the develop- 
mental stage, they exhibit properties which could 
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FIG. 8—Distribution of  character- 
istics in 54 Bi-TiO> rectifiers produced 
by oxidation at 825 C. 


make them practical in high-temperature applications. 
In addition, it is believed that further improvement 
in all aspects of the rectifier will result from continued 


research and development. ood 
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Control 
of ‘Tension 
in Coil 


inding 












Saxl Tension Meter being used in check- 
mg wire tension in the winding of smali 
transformer coils on a “Universal” 


winding machine. 


A new instrument aids in maintaining the optimum tension in winding coils 


with fine copper wire, improving quality and reducing production costs. 


IN THE MAKING OF electrical equipment containing 
wires, such as coils, transformers, and resistors, and 
particularly formed wires for electronic tubes, one 
common influencing factor enters every phi ise of the 
wire processing operation; name ‘ly the tension at which 
the wire is handled. Whether the wire is drawn to a 
smaller diameter, whether it is enameled, coated, 
wound into coils of any type of size and shape, ie 
tension of the wire strongly influences the effectiveness 
of the process. Tension controls the ultimate speed of 
the manufacturing operation, the wire diameter, and 
the electrical resistance and physical compactness of 
the coil, helix or other wire-wound product. The elec- 
trical characteristics are affected because if drawn 
beyond the limits of elastic recovery, wire diameter is 
reduced and thus ohmic resistance is increased. 

The safe tension with which a given wire can be 
run influences the economy of the production. If the 
tension is excessive the wire breaks and has to be 
butt welded, resulting in down-time of the machine 
and a pieced-up wire of lower qui ality both from the 
viewpoint of conductive core as well as insulation in 
the case of magnet wire. On the other hand if the 
tension is not sufficiently high, the coil winding and 
drawing machines are not running at their greatest 
efficiency. It is axiomatic that the higher the produc- 
tion speed, the lower the cost of dieort and indirect 
overhead per foot of wire. Wire tension furthermore 
influences the density of packing of a transformer coil 
or other wire-wound product such as a potentiometer. 
The shape of the grid of an electron tube or drawn 
tungsten filament is indeterminate or of uneven diam- 
eter if improperly tensioned. 
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Between the one extreme of the overstrained or 
broken wire and the other of excessive production 
cost and insufficient compactness of the coil, there is a 
comparatively limited range of correct tension toler- 
ances within which wire processing methods should 
be engineered to obtain the most economical produc- 
tion and the highest quality of the end product. 

Questions of measurement and subse ‘quent control 
of tension enter particularly in coil winding where 
deviations in the mechanical dimensions as well as 
of the electromagnetic conditions are produce “ when 
coils are wound with different tensions. Tension meas- 
urement and adjustment also become practically im- 
perative in the production of wire products where the 
diameter is critical, such as in the drawing of small 
lamp and tube filament wires. Spots of small diam- 
eter cross-section are the potential sources of pre- 
mature burn-out and lower mechanical stre ngth. Wire 
tension also is critical during the winding of precision 
potentiometers, particularly those made with the finest. 
most accurate resistance wires. Here overstre tching 
of the wire affects the linearity of the potentiometer. 

The finer the wire the more the effect of overstretch- 
ing is accentuated, particularly when the wires have a 
diameter of ~ a few thousandths of an inch, such 
as are needed in fine ammeters, galvanometers, cer- 
tain radar and tr: ai ‘r parts and similar equipment. 
Uniformity of tension during the winding of such 
coils assures more nearly the same mechanical size 
and closer nesting within the space designed for them. 
Closer mechanical limits in turn mean better electronic 
characteristics and hence greater accuracy and output. 

In wire-covering mi chine ‘s, whether they are for the 
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FLG. 1—The Saxl Tension Meter 


lo apply this trigger- operated, 


the trigger (2). 


roller (3). Shield (4) acts as 
inserting operation. 


insulation, maintenance of 
standard tensions on both the wire itself as well as the 
yarns covering it means freedom from unevenly cov- 
ered wires onal better vield of both the wire and 
materials surrounding. it. 


use of enamel or varn 


In m: iny instances the optimum wire tensions are 
known to the experie need operator of the respective 


winding, coiling, or drawing positions. The problem 
is to reproduce the identical tension at some future 
date. It is also necessary that the same correct ten- 
sions be used on other machines producing the same 
type of wire-wound goods. Thus the measurement 
of wire tension serves a_ practical purpose of real 
significance, both from the viewpoint of quality control 
as well as for economy of production. 

To maintain wire tension uniformly and make such 
settings as to maintain the right tensions, a tension 
measuring instrument for wires and varns has been 
devised, called the Tension Meter, F ig. 1. This is a 
simple hand-operated, dial indicator "wehieele can be 
quickly inserted in the path of the running wire by 
trigger action. The trigger allows the wire to slide 
into the grooves of the “guide rollers and against the 
floating center roller which is lifted according to the 
tension of the wire. The three rollers are mounted on 
ball bearings and maintain the correct angle at which 
the wire passes the center roller, regardless of how the 
meter is tilted. The tripper operation and the auto- 
matic wire guide make quick insertion possible with 
oe hand. The compact design of the — assembly 
allows the tension meter to be used in many tight 
places ordinarily inaccessible. 

The tension meter is calibrated in grams tension, 
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is calibrated in grams. 
pistol-grip instrument, the 
running wire is quickly inserted around the three rollers by 
lowering the two outer guide rollers (1) by pulling down 
Upon release of the trigger the wire falls 
between the outer guide rollers and the weighing center 
cuide during the wire 


and has been designed in several models to cover the 

range from 25 gm up to 1000 gm, the tensions nor- 
mally encountered in the processing of the fine wires 
used in electronic equipment. For larger wires, special 
tension meters are available up to 10 kg tension. 

Angular motion of the sensitive center roller is kept 
to a minimum for the reason that the elastic recovery 
of a deformed body is the more complete, the smaller 
its deflection from its rest position. Lasting accuracy 
of the restraining spring is assured therefore by keep- 
ing its deflection. to a minimum. This angular motion 
is amplifie -d through a gear train with zero backlash 
and is indicated by a pointer rotating over the meas- 
uring dial. To prevent excessive oscillation of the 
indicator and make it possible to get steady readings 
even on vibrating and reciprocating machinery, the 
pointer is engraved on a transparent flywheel. 

A typical instance where tension measurement and 
subsequent adjustment of the tensioning device is 
necessary occurs during the building-up of the coils, 
such as for transformers and 
solenoids. There is a dif- 
ference in tension between 
the wire laid upon the inner 
layers as compared to the 
outer lavers of larger di- 
ameter. The build-up of the 
coils as such enters and i 
addition there is the factor 
of the variable tension of 
the wire issued by the maga- 
zine spool which is ne 
restrained against unwinding by a friction-band « 
similar braking device. As the magazine unwinds, the 
friction of the pull-off increases, while the coil in pro- 
duction builds up to a larger diameter as it is rotated 
on a mandrel at uniform rotational speed. Under this 
complex set of conditions, the coil rarely ends up 
with the same tension with which it was started. 

The effect of decreasing core diameter of the maga- 
zine is analyzed graphically in Fig. 2. Here, if we 
assume a uniform braking torque on the spool, the 
work done in unwinding a wire should be the same 
at some intermediate position as at the start with a 
full magazine. The initial condition is shown at A 
and the work done is represented by the area rt}, 
where ¢, is initial tension to draw off the wire. At 
some intermediate position B, the wire tension must 
increase to maintain the relationship rat, = ryt), or 
equal work. At half the original diameter t. = 2¢,. 

Actually the relation of resistance of the rotary 
motion as a function of reduced coil diameter is more 
complex. This is due primarily to the fact that the 
speed of the spools and thus the linear speed of wire 
travel change in unwinding. Variation of rotational 
speed affects the frictional resistance in the band brake 
and thus the wire tension. The resistance of a brake 
is not precisely the same for a full spool rotating 
slowly as for an almost empty spool rotating much 
faster for the same number of feet of wire pulled off 
in the same unit of time. 

The equal-work formula can serve therefore just as 

first approximation and should not be interpreted 
as a complete solution to the problem of variable ten- 
sions encountered during winding operations. In 
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Safe Operating Tensions for 
Standard Annealed Fine Copper Wire 


Safe oper 
tension 
at 20 C, gm* 


Conductor iam. Area 

Size No. at 20 C 
AWG (B&S) sq in. 
000 158 3 1.079 

: .000 125 5 855 

.O11 26 .000 099 54 678 

.010 0: .000 078 94 537 

.008 95 000 062 60 126 


.007 9: 000 049 64 338 
.007 Q00 039 37 268 
006 39: .000 031 22 213 
.005 .000 024 76 169 
005 000 .000 019 63 134 


.004 453 000 015 57 106 
003 965 .000 012 35 84 
.003 531 .000 009 793 67 
.003 145 .000 007 766 53 
.002 800 .000 006 159 12 


002 494 000 004 884 33 
.002 221 .000 003 873 26 
.001 978 .000 003 072 21 
001 761 000 002 436 17 
.001 568 000 001 932 13 


* Based on a stress of 15,000 psi. 


practice, it is up to the skilled operator to choose such 
a set-up and make such adjustments as will keep his 
tensions throughout the entire winding operations 
within practical limits. 

A happy medium may be reached from a practical 
operating viewpoint by inserting the tension meter 
into the running wire and making adjustments of the 
several variables of the coil-winding mechanisms while 
the coil builds up. In this way the tension at the 
inner layers of the coil can be made to conform within 
accepted limits of tolerance to the tension at which 
the outer layers of the coil are wound. By avoiding 
excessive as well as insufficient pressure of the outer 
coils, a more uniform coil is produced, both in machan- 
ical size and electromagnetic characteristics, while 
simultaneously the fine wire is protected from irre- 
parable reduction of diameter and even breakage. 

Once the proper tension is known, it can be recorded 
and reproduced at a later date. Moreover when 
handling similar jobs, the tension can be set up again 
not only in the original position in which it was meas- 
ured, but in any of the many other analogous positions 
in which the same type of material is run. Thus from 
spool to spool and coil to coil, more uniform tensions 
can be established in the production of wound, drawn 
or otherwise processed wire. This results in better 
quality, faster production, better utilization of a given 
quantity of materials and fewer rejects. 

But what are the proper tensions with which we 
should work? At which tensions can fine copper wires 
be safely produced? What is the correct tension for 
coil winding? What tension should be used in wire 
drawing? 

During its preparation such as during drawing, tin- 
ning, coating, and insulating, the wire should not be 
stretched beyond its danger point. Below the critical 
limit for tension, the material behaves elastically and 
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the load-extension characteristics take place within 
Hooke’s law, that is to say, stress is essentially propor. 
tionate to strain. Beyond that point, a condition of 
serious deformation is encountered. 

Since the critical changes in tensile characteristics 
take place long before the ultimate breaking strep 
has been reached, tensions have to be selected for 
controlled deformation, not for ultimate break. At 
this time we introduced here the concept of Safe 
Operating Tensions (S.O.T.). 

Let us assume that a load of 15,000 psi is safe and 
correct for the processing of the finer copper wires, 
This is about 25 to 50 per cent of the approximate 
tensile strength that is encountered under usual con- 
ditions of wire fabrication. The actual figure varies ag 
to the type of dies, the number of drawings, the hard. 
ness of the wire, the temperature of processing, an- 
nealing, impurities and other factors. 

Upon this premise of 15,000 psi, the safe tensions 
for the standard types of copper wires have been cal. 
culated based on their gage sizes and cross-sectional 
areas. The results are presented in the table. Fine 
wires are defined as those which have about 1000 
safe operating tension. Accordingly, the table shown 
starts with the 1079 gm S.O.T. for No. 27 wire. 

While the engineer in charge may arrive at limits 
for his operational tensions in processing copper wire 
that differ somewhat from the table, a start can be 
made in the right direction. From the table, limits of 
tensional tolerance may be derived conforming to the 
operational requirements of different wire processin 
schedules. The values for tension permissible for 
copper wire are tabulated to the nearest gram, but 
variations should be anticipated as wire drawing tech- 
niques—and thus the safe loads—change. Repeated 
drawing and stressing results in alignment of the sub- 
microscopic particles in the wire. The annealing in 
between operations and the resulting hardness, the 
influence of the atmosphere or special gases upon the 
wire, its purity, temperature and other factors also 
affect the relative tensile characteristics. 

In the winding of multiple coils on a mandrel, once 
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FIG. 2—Vector analysis of forces in- 
volved in pulling a wire off a braked 
bobbin at different core diameters. 


the best running tensions are known for a given type 
of wire, the same tensions are set on all the spool posi- 
tions with the aid of the tension meter. Since all 
mandrels are rotated simultaneously with the same 
speed, uniformity on the ultimate receiving end is 
achieved, a better coil produced at higher speed, with 
fewer ends-down and with uniform hardness of pack 
aging. ooo 
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m UCCESSFUL TRANSMISSION of intelligence by radio waves 
requires a clear path or frequency channel between source 
and receiver. To guarantee that each channel is kept 
clear for the use of the individuals to whom they were 
legally allocated. government agencies police the air 
waves. Unauthorized transmitters are quickly tracked 
down and silenced. Unfortunately. deliberate violations 
are not alone in causing interference on radio channels. 
Serious attention is now being given to the vast numbers 
of electromechanical devices which are innocent—but 
prolific—sources of interfering radio signals. Rotating 
machines, electronic drives. V-belts, friction clutches. 
bearings, switches. relays—all may generate undesirable 
radiation. Actually, the interference problem created by 
such equipment is enormously greater than that stem- 
ming from illegal broadcasters. One consideration is, of 
course, the numbers involved. Even more important is 
the fact that a single relay may broadcast simultaneously 
on hundreds of channels while the “bootleg” operator 
transmits on only one. 

Radio interference is defined as an electrical disturb- 
ance causing malfunctioning of any electronic receiver. 
The effects of radio interference may be described by 
adjectives ranging from undesirable to disastrous. On a 
TV or radio screen, interference is manifested in a dis- 
torted picture: during a short-wave two-way broadcast. 
interference is detected as noise which may become great 
enough to make conversation impossible: in an electronic 
computer. interference may cause a relay to pull in er- 
roneously. Whatever the result may be. man-caused radio 
noise must be suppressed. The need for suppression rises 
in proportion to the rapidly increasing numbers of elec- 
tromechanical products (sources) and electronic equip- 
ment (receivers). Suppression is not the problem of the 
communications engineer alone. The principle cure for 
radio interference will come from designers of electro- 
mechhanical products ranging from electric razors to 
huge industrial apparatus. And there is evidence that 
the designer’s efforts on suppression will not be left to 
choice. Rather, current and pending regulations will force 
him to build products that are interference-free. 


Characteristics of Interference. Interfering radio 
waves are established by varying electromagnetic fields. 
As far as interference is concerned, the amplitude and 
frequency of the electromagnetic disturbance are its 
most important characteristics. Usually. a given disturb- 
ance does not contain all its energy at a single frequency. 
In fact. many troublesome forms of interference consist 
of short pulses of energy. It can be shown mathematically 
(square-wave analysis) that these disturbances can be 
separated into a number of waves of various frequencies 
and amplitudes. It is this fact that makes it possible for 
a single source to disrupt communications being broad- 
cast on many different channels. 

Mathematical analysis has shown that for a pulse of 
finite duration, the spread in frequency is roughly in- 
versely proportional to its duration. This is known as 
reciprocal spreading. It is known, too. that for any 
pulse the more rapidly its amplitude builds up or falls 
off, the greater is that portion of its energy that is con- 
tained in the high-frequency regions. Thus, the designer 
can assume that pulses with steep wave fronts will pro- 
duce most interference in receivers operating on the 
higher-frequency bands. Finally. it has been proved that 
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the longer the duration of a pulse. the greater jg that 
portion of its energy that is contained in the lower. 
frequency regions. 

It has been indicated above that interference jg the 
result of a varying electromagnetic field. To go one step 
further. a varying electromagnetic field is caused by : 
varying electric current. Such currents are the ultimate 
source of all radio interference. Since most electrome. 
chanical products depend on varying electric currents for 
their operation, it should now be easy to see why this 
class of equipment is such a rich source of radio inter. 
ference. 

In electromechanical apparatus, variations in electric 
currents are caused by varying electromotive forces and 
varying impedances. The three most important generators 
of varying electromotive forces are rotating machinery, 
vacuum-tube oscillators and non-linear impedances, The 
prominent origins of varying impedances are brushes 
electronic devices, switches. commutators, ares and dis 
charges. Each of these will be discussed in detail in later 
paragraphs. 


Laws and Specifications. The structure of regula- 
tions compelling the designer to consider radio interfer. 
ence is rapidly becoming more extensive. The greatest 
number of specifications on the subject has been issued 
by the military services. The Federal Communications 
Commission also has issued rules. But the requirement 
that is potentially the most severe, while being the 
briefest and least known of all, is Public Law 200 which 





Table I—Electrochemical Series of Metals 





1—Magnesium 5—lron 9—lead 
2—Aluminum 6—Cadmium 10—Copper 
3—Zinc 7—Nickel 11—Silver 
4~—Chromium 8—Tin 








Table li—Attenuation of 
Materials at 85kc 





Materials Attenuation, db 





1/32-in. Copperciad steel 


(both sides coated) 107 
3/32-in. Copperciad steel 

lone side coated) 103 
1/16-in. Copper 97 
1/16-in, Aluminum 77.5 
1/32-in. Copper 59 
1/32-in, Brass 42 
Sisatkraft® 

(overage thickness of copper in 4.5 mils} 35 
Copper screen 

(22 strands per in.) 31 
Bronze screen 

{16 strands per in.) 17.5 
Galvanized iron wire mesh 

(4 strands per in.) 10 





(Naval Research Lab) 
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Public Law 200 - 82d Congress 
Chapter £53 - Ist Session 
S. 537 


AN ACT All 65 Stat. 611. 


To further amend the Communications Act of 1934 









Be it enacted by the Senate and House of Representatives of the United States 
of America in Congress assembled, That section 606 (c) of the Communications = a. 1104 
Act of 1934, as amended, is amended to read as follows: § 606(c). 

“(e) Upon proclamation by the President that there exists war or a threat Elgctromagnetic | 
of war, or a state of public peril or disaster or other national emergency, or ae of the 
in order to preserve the neutrality of the United States, the President, if he 
deems it necessary in the interest of national security or defense, may suspend 
or amend, for such time as he may see fit, the rules and regulations applicable 
to any or all stations or devices capable of emitting electromagnetic radia- 
tions within the jurisdiction of the United States as prescribed by the Com- 
mission, and may cause the closing of any station for radio communication, 
or any device capable of emitting electromagnetic radiations between 10 
kilocycles and 100,000 megacycles, which is suitable for use as a naviga- 
tional aid beyond five miles, and the removal therefrom of its apparatus and 
equipment, or he may authorize the use or control of any such station or 
device and/or its apparatus and equipment, by any department of the 
Government under such regulations as he may prescribe upon just com- 
pensation to the owners. The authority granted to the President, under this Canal Zone 
subsection, to cause the closing of any station or device and the removal 
therefrom of its apparatus and equipment, or to authorize the use or control 
of any station or device and/or its apparatus and equipment, may be exer- 
cised in the Canal Zone.” 


SEc. 2. Section 606 of such Act is further amended by adding at the end 
thereof a new subsection as follows: 

“(h) Any person who willfully does or causes or suffers to be done any Penalties 
act prohibited pursuant to the exercise of the President’s authority under 
this section, or who willfully fails to do any act which he is required to do 
pursuant to the exercise of the President’s authority under this section, or 
who willfully causes or suffers such failure, shall, upon conviction thereof, 
be punished for such offense by a fine of not more than $1,000 or by imprison- 
ment for not more than one year, or both, and, if a firm, partnership, associa- 
tion, or corporation, by fine of not more than $5,000, except that any person 
who commits such an offense with intent to injure the United States, or with 
FIG. 1—Text of Pub- intent to secure an advantage to any foreign nation, shall, upon conviction 
lic Law 200, poten- thereof, be punished by a fine of not more than $20,000 or by imprisonment 
Pitan Cates for not more than 20 years, or both.” 


vere regulation with Approved October 24, 1951. 
regard to radio inter- 
agai a 






















































was promulgated by the 82nd Congress on October 24, 
1951. This law provides for confiscation of radiating de- 
vices whenever a state of emergency is declared to exist. 














Because of its enormous implications, the law is repro- Table lil—Surge Conditions with 

duced in Fig. 1. Various Types of Suppressors 

. FCC Rules. The FCC has had rules lor many years on Ae 

limiting the allowable radiation from various types of Surge Suppressor millisec volts 

electronic and other equipment. Of particular interest are Siloshint sustttter 55 57 

Parts 15 and 18 of the FCC Rules and Regulations. Part Selenium rectifiers (Back-to-back construction) 10.5 160 

18 j “if ad lly . = | ith : : nt s | ex ned- Varistor 12.8 131 

18 is specifically concerned with equipment, such as m: ielidie deamidans Adiarts 

ical diathermy and industrial heating apparatus, using 0.5 uf -+ 510 ohms 10.9 160 

r-f generators. Part 15 covers “Incidental and Restricted 0.1 uf +510 ohms 76 250 
a ‘ os ‘i yo Unprotected 7.6 617 

Radiation Devices” whith include the bulk of the electro- 

mechanical products with which this article is concerned. (Relay coil resistance—1650 ohms; inductance 3.45 henries; circuit voltoge 

The limits allowable under FCC rules are much higher — 


than those given in military specifications. This is logical 
because FCC assumes a comparatively large spacing be- 
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radio interference: continued 


tween equipment while the services must consider close 
proximity between sources and receivers as in aircraft, 
tactical vehicles and naval vessels. In addition, the FCC 
has been lenient in the past in the enforcement of its 
rules. There are strong indications that FCC will no 
longer tolerate infractions of its interference limits. Sev- 
eral incidents have recently occurred where FCC has 
ordered the shutdown of plants using unsuppressed equip- 
ment such as welding machines until conditions were 
remedied. Fines were levied in some cases. 

As further indication that FCC rules are to be tightened. 
a new version of Part 15 is now being considered. 
graph of the limits proposed (not yet approved by FCC) 
is given in Fig. 2. These limits cover restricted radiation 
devices only, embracing carrier current (wired) com- 
munication systems; so-called “college campus broad- 
cast systems”; community TV antenna systems; labora- 
tory signal generators, beat frequency oscillators, radio 
receiver oscillators, 
quency generators; 
radio energy, such as garage-door openers, record players. 
etc. No specific radiation limits are proposed for inci- 
dental radiation devices but in the event that interference 
is caused to authorized radio services by operation of 
these devices, the operators of the devices will be re- 
quired to take prompt action to eliminate the interfer- 
ence. The latter category includes devices in which the 
production of radio energy is unintentional or incidental. 
such as electric power, lighting and ignition apparatus. 

The one serious shortcoming of FCC regulations is that 
the method of measuring radio interference is not speci- 
fied in detail. As explained later section of this 
article, uniform test procedures are essential to provide 


and other low powered radio fre- 
and remote control devices using 


FIG. 2 
by FCC 
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a common grounds on which the interference produced by 
various equipment can be evaluated. 


Military Specifications. The specifications issued by 
the military services are based on low limits and are by 
far the most complete of all interference regulations, Jp. 
cluded are specifications on limits, measurement proge. 
dures, meter characteristics and screen rooms. Because 
of the extensive research being conducted by the varioys 
agencies, it is to be expected that existing regulations wil] 
be revised and amplified considerably as time goes op, 
A listing of prominent military specifications follows: 
MIL-I-16910 (Ships), Jan. 14, 1952, and Amendment 
thereof, dated June 25, 1952. “Interference Measurement. 
Radio, Methods and Limits; 14 Kilocycles to 1000 Mega. 
cycles.” This specification covers methods for use in the 
measurement of radio interference produced by electrical, 
electronic and mechanical equipment. It also provides hasic 
limits of radio interference in graph form (Fig. 3). The 
intent of this specification is to establish means whereby 
significant and uniform measurements of radio interference 
produced by various equipment can be obtained with con. 
sideration for the testing of components and systems wher. 
ever the interference measuring apparatus and methods are 
applicable. This specification is presently being coordinated 
in the National Military Establishment and upon its issuance 
as a Military Standard will be known a MIL-STD-225, 


MIL-I-6181 B, 
Tests and 
Electronic 


dated May 29, 1953. “Interference Limits. 
Design Requirements, Aircraft Electrical and 
Equipment.” This shall apply to either compo. 
nents or systems as specified by the procuring activity or 
by the detailed specification. 


MIL-I-17623 (Navy), Sept. 10, 1953, “Interference, Radio, 
Requirements, Methods and Limits (14 ke to 1000 me) for 


Chart of proposed limits on radio interference which have been issued 
to industry groups for comment. 


(Radio Corporation of America) 
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FIG. 3 
MIL-I-16910 (Ships). Note that these limits are considerably lower than those of the FCC, Fig. 2. 


Electric Office Machines, Printing and Lithographic Equip- 
ment.” This specification covers special conditions for this 
class of equipment. 


MIL-STD-220, June 25, 1952, “Method of Insertion Loss 
Measurement for Radio-Frequency Filters.” This establishes 
a standard method for use when such measurements are 
required. 


MIL-S-497 (USAF), Dec. 2, 1952, “Enclosures, Electromag- 
netic Shielding, Portable, Prefabricated, for Electronics Test 
Purposes.” This specification covers the design of shielded 
rooms which are to provide specified degrees of attenuation 
to electromagnetic fields within specified frequency ranges 
for the purpose of test and alignment of electronic equipment 
and other related purposes. 

The Signal Corps currently has four specifications, each 
covering a major category of equipment. These are: 


MIL-S-10379 A, July 6, 1951. This states the requirements 
for radio interference suppression in vehicles and vehicular 
sub-assemblies for all internal combustion engine-driven ve- 
hicles, tactical and non-tactical, procured by the Ordnance 
Corps for all the services. These might be classed as detail 
specifications since they show not only the requirements that 
must be met, but also the procedures to be followed to satisfy 
the specifications. 


MIL-I-11683 A. Jan. 19, 1953. covers internal combustion 


engine-driven generators and all similarly driven miscel- 
laneous equipment. 


MIL-S-11748 (Sig C), Feb. 14, 1952, covers electrical and 
electronic equipment purchased by the Signal Corps 
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Chart of limits on broadband radiated interference as contained in military specification 


MIL-S-12348 (Sig C), Nov. 25, 1952, covers railway loco- 
motives, locomotive cranes, maintenance-of-way equipment, 
railway cars and other rail equipment. 


Measuring Interference 


It is obvious that measurement is the first vital phase 
in the elimination of radio interference. Only after tests 
can a designer determine whether or not a given product 
is a source of radiation and the amount of that radia- 
tion. Depending on the information obtained, the appli- 
cation of corrective measures may or may not be 
necessary. These statements, do not neglect the repeated 
urgings that suppression techniques be applied early in the 
design stage. The value of this advice is becoming clearly 
evident as interference limitations are being more strictly 
enforced and as the store of suppression technology in- 
creases. The designer is now able to recognize prominent 
sources and neutralize them on the drawing board. Yet, 
testing will probably always be necessary to check the 
effectiveness of the measures taken and to uncover the 
many unpredictable origins of interference. 

A fundamental understanding of what measurement 
entails can be gained by regarding the product under test 
as a radio station broadcasting illegally on many chan- 
nels. In effect, a test consists of monitoring that station 
to discover on what frequencies it is operating and the 
strength of the signals it is broadcasting at the various 
frequencies. Thus, the engineer requires a radio receiver 
that can be tuned to a wide range of frequencies and a 
meter that will register the strength of the signal being 
received. Basically, these are the components in the radio 
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radio interference: continued 


interference meters now in general use in this country. 

A simplified block diagram of a meter is shown in 
Fig. 4. It can be seen that the interference signal is 
picked up by an antenna and delivered to the conven- 
tional r-f, i-f, detector and a-f amplifier stages of a 
superheterodyne receiver. Signal strength is indicated on 
a vacuum-tube voltmeter. Because the amplification of 
the receiver circuits may vary, it is necessary to provide 
a means of calibrating the meter before each reading is 
taken. Calibration is done by feeding a signal of known 
strength into the meter and reading the scale. If the meter 
indication is higher or lower than it should be for this 
known signal, the gain (volume control) of the receiver 
is adjusted accordingly. The calibrating device may be a 
signal generator separate from the meter itself or may 
be a self-contained device. Special forms of arcing con- 
tacts or a noisy electron tube, both of which can be 
made to generate an accurate, reproducible interference 
signal, are examples of the latter. Typical meters are 
shown in Fig. 5 and 6. 


Test Standards. It has been found that attempts to 
measure radio interference are subject to a great many 
variables that affect results. Readings taken on a single 
source with different antennas, using meters that are not 
identical in design, and from different distances or in 
various environments will not be the same. The need 
for rigid control of measuring equipment and procedures 
is clear if uniformity of results are to be obtained. The 
various military agencies have sponsored considerable 
research on radio-interference measurement and have is- 
sued various applicable specifications. These cover the 
meters to be used in measurements: the procedures to 
be followed and even the construction of screen rooms. 

As an example, the Signal Corps is currently under- 
writing the cost of a research program at Rensselaer Poly- 
technic Institute. This effort to date has been concen- 
trated on two approaches to obtaining meaningful data 
on the radiation interference from any type of equipment. 
The two techniques are specifically: (1) a probe tech- 
nique which involves the design of a reliable, broad band 
antenna system for the measurement over the frequency 
range of 0.15 to 1000 me of electric field intensities in 
the immediate neighborhood of radiating equipment; and 
(2) a cavity technique (use of a shielded room) which 
involves determining a method of measuring over the 
frequency range of 0.15 to 40 mc the effective radiation 
capabilities of small interfering equipment. Another in- 
tensive program on measurements for the Navy Dept.. 
Bureau of Ships, is underway at the University of Penn- 
sylvania. 

A most important step in the direction of uniformity in 
interference tests has been taken by the American Stand- 
ards Association under the sponsorship of National Elec- 
trical Manufacturers Association and Radio-Television- 
Electronics Manufacturers Association. ASA committee 
C63 has been in existence for some time and consists of 
members from interested military branches, technical 
societies, FCC and commercial firms. At present, the 
work of this committee has been concentrated on obtain- 
ing standards on methods of measurement and also on 
meters. To this end the following standards have already 
been issued. 


1—ASA C63.1—Radio Interference of Electrical Com- 
ponents and Completed Assemblies of Electrical Equipment 
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for Armed Forces from 150 Kilocycles to 20 Megacyeles/ 
Second 

2— ASA C63.2—-Radio Noise Meter from 0.015 to 25 Mega. 
cycles/ Second 

3—ASA C63.3—Radio Noise and Field Intensity Meter. 
20 to 1000 Megacycles/ Second 


The first of these standards is fully accepted while the 
second and third are proposed standards, issued for 
comment and discussion. Also planned by committee (63 
are studies on meters and procedures for use above 1009 
me and possibly a standard covering the allowable limits 
of radio interference. Some similar activities are also 
being undertaken on a worldwide scale by the Ip. 
ternational Special Committee on Radio Interference 
(C.LS.P.R.). This is under the jurisdiction of the Inter. 
national Electrotechnical Commission. As yet, no stand. 
ards have been issued by this group. 

Interference can be transmitted in two ways: by cop. 
duction through a cable or conductor, and by radiation 
through the air. To analyze conducted signals, a probe 
used in conjunction with the radio interference meter js 
moved about the product under tests. For radiated noise. 
broad band antennas are used with the meter. There js 
still considerable controversy about the types of antennas 
that are best for test purposes. In general. the antenna 
takes the form of a dipole, rod or loop. 

The placement of antennas for the measurement of 
radiated interference is usually prescribed for various 
equipments in the applicable suppression specifications, 
When the antenna is placed in close proximity to the 
equipment under test, ambient interference will have less 
effect on the measurements. The strength of the interfer- 
ence signal noted on the meter is dependent on the dis. 
tance between antenna and source. Thus, the allowable 
limits must be adjusted accordingly when an antenna 
location other than that given in the measurement speci- 
fication is used. 


Shielded Enclosures. The problem of ambient inter- 
ference makes it preferable to perform measurements 
within shielded enclosures, such as the screen enclosure 
in Fig. 7. The function of a screen enclosure is the at- 
tenuation of extraneous radio waves which would cause 
a meter to show a value other than that actually produced 
by the product under test. Circulating currents are set up 
in the shielding material by the extraneous radio fields, 
which in turn establish opposition fields within the en- 
closure to result in negligible net field strengths. Often, 
because of size or other considerations, it is impractical 
to test a product in a shielded enclosure. In these cases, it 
becomes even more important to locate the meter antenna 
in close proximity to the equipment. In addition, it may 
he necessary to perform measurements in some area which 
is remote from a great number of possible sources of 
ambient noise. Another solution is to run tests late at night 
when most of these sources are probably shut down. 

Commercial shielded enclosures are available in any 
one of three different basic types of design. The simplest 
and cheapest of these is the single-shield construction in 
which there is only one envelope of shielding material 
to encompass the enclosure. The most complicated con- 
struction is that of the double-shield variety wherein two 
separate envelopes of shielding material enclose the 
shielded space. These envelopes are electrically insulated 
from eaeh other except for one point of contact where 
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power lines and other services are brought into the en- 
closure. All incoming lines must be filtered to prevent 
the entry of interference. 

Cell-type construction is most commonly used for the 
double-shield since it provides more decibels of attenua- 
tion per dollar of cost than any other type of construction 
where the same shielding material is used in each case. 
In the cell-type construction, each panel of the enclosure 
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FIG. 4—Simplified block diagram 
of typical radio interference meter. 











FIG. 5——Radio interference meter with loop 
antenna. At present no one meter covers the 
range from 14 ke to 1000 me. Several different 
meters are used in a complete test. (Ferris 
Instrument Co.) 
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for the frequency 
range from 150 ke 
to 25 me. (Stod- 
dart Aircraft Ra- 
dio Co., Inc.) 
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is completely enclosed by shielding material to make a 
cell. The various cells are then joined together to make 
the entire enclosure. 

Solid sheet materials are generally better performers 
than woven screening. Of individual metals, copper is 
generally far superior to, and more expensive than, all 
others commonly used, although iron is particularly use- 
ful at low frequencies. Plain iron and aluminum are 
seldom used because of the difficulties in making ade- 
quate electrical contact along the peripheries of adjacent 
pieces of material. 

Of the composite metals, galvannealed iron is being 
used increasingly to provide improved seam contacts, but 
an enclosure of this material will require occasional clean- 
ing of all contacting surfaces in impure atmospheres. The 
best composite material of all is iron completely clad with 
copper. This material combines the natural advantages of 
both copper and iron with an additional bonus in shield- 
ing action due to reflection of waves at copper-steel inter- 
faces. This material is slightly more expensive than 
copper. 


Units of Measurement. Radio interference meters 
show signal strength as a voltage. For all radiated inter- 
ference, the term microvolts per meter is normally used to 
indicate that the actual meter reading is dependent on 
the effective height of the antenna being used. In the 
presence of a signal of constant strength, changing the 
antenna would change the meter reading. Thus, all in- 
strument readings of radiated interference must be di- 
vided by the effective height of the antenna in meters to 
arrive at the term microvolts per meter. 

For radiated pulsed (broadband) interference, the 
meter reading for a signal of given strength depends also 
on the bandwidth of the radio receiver used in the in- 
strument. The wider this bandwidth, the greater will be 
the amount of the interfering signal that will reach the 
voltmeter. Thus, in the presence of a signal of constant 
strength, two meters having different bandwidths will 
give different dial readings. To arrive at measurements 
independent of the characteristics of the particular in- 
strument being used, the dial reading is again divided— 
this time by the bandwidth of the instrument—to arrive at 
the term microvolts per meter per kilocycle bandwidth. 

This term applies only to broadband radiated waves. 
Continuous-wave (CW) interference does not depend on 
bandwidth of the instrument because of the limited num- 
ber of frequencies contained in a CW signal. Hence, 
radiated CW interference is expressed simply as micro- 
volts per meter. Conducted CW interference is measured 
only in terms of microvolts since no antenna is involved 
and instrument bandwidth does not affect the readings. 
For conducted broadband interference, however, instru- 
ment bandwidth is involved so the term microvolts per 
kilocycle bandwidth is used as the unit of measurement. 

The terms peak and quasi-peak appear frequently in 
discussions of the strength of interfering signals. A peak- 
reading meter indicates the actual peak voltage reaching 
the meter. However, certain difficulties arise in the use 
of conventional peak-reading instruments. In the face of 
the variations of the electrical disturbances constituting 
interference, it is troublesome to get the indicator to 
remain stationary long enough to take a reading. In addi- 
tion, it has been demonstrated that the annoyance effect 
of a repeated impulse is proportional to the repetition 
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rate. For these reasons, quasi-peak meters are some- 
times used. In these, a capacitor or weighting circuit is 
inserted between the radio receiver and the voltmeter. The 
weighting circuit is charged by the pulsating signal, and 
holds this charge long enough to permit reading the in- 
dicator without difficulty. Also, the charge on the capac- 
itor is proportional to repetition rate as well as to the 
peak value of the disturbance, thus giving a truer evalua- 
tion of the annoyance effect of a particular interfering 
signal. 


Major Suppression Measures 


After interference has been measured and found to 
be in excess of the limits allowable under the applicable 
regulations, the next concern of the designer is suppres- 
sion. In a great number of cases, satisfactory suppression 
of the radio noise emanating from a product can be 
achieved by the following remedies, either singly or in 
combination: bonding, shielding, bypass capacitors and 
filters. These will be treated in detail. 


Bonding. The term bonding refers to the provision 
of a low-impedance path between the metal parts of an 
assembled product. Although bonding involves mostly 
mechanical design factors, it is one of the most important 
means of reducing radio interference. Tests have shown 
that a difference of potential is frequently developed 
between adjacent metal parts of a structure. This elec- 
trical stress may be caused by leakage currents from the 
wiring and components of the product; by static charges 
established on the metal surfaces by some form of fric- 
tion; or by the fact that electric or magnetic fields are 
present around these surfaces. The latter is a major cause 
and is especially troublesome when the dimensions of 
the metal parts are of the order of the wavelength of the 
surrounding fields. When this situation occurs, the metal 
surfaces become effective receiving antennas and exist 
at a measurable potential above ground. 

It is these potential differences that make bonding 
necessary. When two points are imperfectly bonded they 
may be considered as being to some degree insulated from 
one another and even small charges accumulated at the 
points may cause a large potential difference. However, 
when these points are joined through a low-impedance 
path or bonded, no charge can accumulate and any re- 
sulting harmful currents are negligible. In addition, when 
parts are permanently bonded, the impedance between 
them will be constant. If parts are loosely joined, me- 
chanical shock or movements of the assembly will cause 
the impedance between them to vary greatly. And, a 
difference in potential acting upon a varying impedance 
is a primary generator of interfering radio waves. 

When the parts of a structure are insulated from one 
another, the electric field between them may become suf- 
ficiently large to cause an arc or spark discharge of the 
accumulated charge. This type of arcing, which is num- 
bered among the most serious sources of interference, 
is prevented by proper bonding. Another incentive for 
well bonded structures is to insure the effectiveness of 
those other means of suppression—such as filters—that 
require a low-impedance path to ground. Often, it is 
found necessary to ground filters through the various 
parts of a structure. If these parts are not tightly bonded, 
interfering frequencies that would otherwise be eliminated 
by action of the filter will remain in the line. 
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It has been found in practice that a necessary condi. 
tion for the existence of a good bond is very low de 
resistance. On the other hand, because of the importance 
of inductance and capacitance at radio frequencies, low 
d-c resistance does not assure a good bond. A very |oy 
inductance and proper installation, in which care js taken 
lest the system capacitance combine with the bond jp. 
ductance to produce a high impedance, are also of great 
importance. Yet, because of the difficulties in measurip 
radio-frequency impedances of bonds, the d-c resistance jg 
used as an indication of the effectiveness of the bond, 


Types of Bonds. In general, two types of bonding 
may be distinguished: direct bonding and bonding by 
means of jumpers. Direct bonding consists of a perma. 
nent or semi-permanent metal-to-metal contact between 
the members to be bonded. If this method is practical, 
it is always preferable. But if clearance between the 
bonded members must be maintained for mechanical reg. 
sons, or if the equipment to be bonded is shock mounted, 
then direct bonding is not feasible and bond straps must 
be used. Even at best a bond strap is no more than a 
poorer substitute for a direct bond. 

A special problem arises when the two members to be 
bonded are in continuous relative motion. To bond, for 
example, a motor shaft to the motor housing, obviously 
neither direct bonding nor bond straps are feasible. One 
solution here would be to use a special slip ring on the 
shaft in contact with a brush secured and grounded to 
the housing. 

Direct bonding is accomplished by direct metal-to-metal 
contact under high and uniform pressure or by fusion of 
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FIG. 8—Suggested fastening methods for installing bonding jumpers. Numbers shown are Air Force part designations. (A) 
Tin-plated copper terminal (10 gage and smaller) to aluminum or steel, accessible locations; (B) Tin-plated copper or alu- 
minum terminal (8 gage and larger) to aluminum or steel, inaccessible locations; (C) Tin-plated copper terminal (10 gage 
and smaller) to aluminum terminal (8 gage and larger) to aluminum or steel, inaccessible; (D) Aluminum terminal on 
aluminum tubing; (E) Steel tubing on aluminum or steel; (F) Aluminum terminal on aluminum; (G) Copper terminal on 
aluminum where disconnect features are required. (The Glenn L. Martin Company) 


the joining surface layers. If properly constructed, a 
bond of this type has low d-c resistance as well as low 
r-f impedance. Permanent joints of metallic parts made 
by welding, brazing, or sweating are the best direct bonds. 
Semi-permanent joints of machined metallic surfaces rig- 
idly held together provide excellent direct bonds if the 
contact areas are clean and all protective coatings have 
been removed before assembly. 

Semi-permanent bonds may deteriorate with time due 
to the chemical action of corrosion. In corrosion the most 
important factors are the amount of moisture present and 
the relative position of the two metals in the electro- 
motive-force series, Table I. The more moisture there is 
present and the further apart the two metals are in the 
electromotive-force series, the more severe is the corro- 
sion. In the absence of moisture, there is no corrosion be- 
tween like metals. 

When two different metals are in contact, the one 
higher in the electromotive-force series will be more af- 
fected by corrosion than the other. Therefore, the smaller 
mass (generally the more easily replaceable) should be 
made of the higher metal. for example, cadmium-plated 
washers are recommended for use with steel surfaces. 

It is often difficult to determine when a surface is clean. 
An area may be subjected to abrasive and chemical meas- 
ures and yet not be absolutely clean in an electrical sense. 
The possible presence of layers of oxides or other sub- 
stances which were unaffected by the cleaning processes 
may prevent the making of a good bond. In many cases, 
the use of tooth-type lockwashers effectively and econom- 
ically overcomes this difficulty since the teeth can cut 
through these surface layers and into the metal. 
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In certain critical applications, the tooth-type lock 
washers are not regarded as sufficient assurance of good 
bonds. The Glenn L. Martin Company, for example, has 
prepared elaborate cleaning specifications and recom- 
mends the use of standard flat washers with bonding 
jumpers, Fig. 8. These particular specifications detail for 
production people exactly what chemical solutions, 
brushes and abrasive cloths are to be used for various 
types of surfaces, and for specific locations and com- 
ponents. Also included are detailed test methods to 
facilitate quality control. Regarding surface finishes, the 
Martin standards state: 


E-4b(2). The following must be removed: 
a—Grease and oil 
b—Organic finish: 
1—Zinc-chromate primer 
2—Lacquer 
3—Enamel 
c—lInorganic finish (such as Alodize and Alrok). 
d—Corrosion-preventative compound 
(Specification MIL-C-6708) . 
e—Phosphate-type finishes (Parkerizing). 
f—Zine plating with Iridite or other after-treatment. 
g—Oxide films on aluminum formed by action of chromic 
acid or other oxidizing agents. 
h—Oxide films formed on aluminum by exposure to the 
atmosphere beyond a period of 3 hr. 


E-4b(3). The following need not be removed: 
a—Cadmium plate 
b—Tin plate 
c—Zinc plate without after-treatment 


d—Whatever oxide film has been formed on aluminum by 


exposure to the atmosphere over a period of 3 hr. 
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radio interference: continued 


Bond Straps. When two members are connected 
through a bond strap, the length of the strap introduces 
an inductance into the circuit which is much larger than 
that of a direct bond. The inductance is small enough to 
be of no importance at power frequencies, but an in- 
ductance as low as 0.01 microhenry has an impedance 
of about 6 ohms at 100 mc, which cannot be neglected 
in many applications. Most bond straps have inductances 
larger than this. The measured r-f impedance of typical 
flat and round bond straps at frequencies up to 30 mc is 
shown in Fig. 9. It is seen that the impedance increases 
almost linearly with frequency, hence is due almost en- 
tirely to the inductance of the strap. 

An additional difficulty is introduced by the capaci- 
tance between the bonded members, which is in parallel 
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FIG. 9—Graph indicates the increasing impedance offered 
by ground straps to higher-frequency signals. (Coles Signal 
Laboratory, Signal Corps Engineering Laboratories) 


with the inductance of the strap. The impedance of a 
parallel combination of inductance and capacitance is 
very high at certain frequencies, and in many applica- 
tions these frequencies lie between 50 and 500 mc, well 
in the region of radio-interference considerations. These 
effects are reduced by keeping the inductance low by use 
of straps of minimum length and high ratio of width to 
thickness. The most important considerations are to make 
the bonding straps as short as possible and to insure good 
direct bonding between the straps and the members to be 
bonded. 

It should be emphasized that screw threads are never 
considered adequate bonding surfaces. In_ particular. 
sheet-metal type screws are inadequate for bonding pur- 
poses. If two structural members are held together by 
means of screws, the impedance between them is usually 
comparatively high unless good direct contact is main- 
tained. Where bonding is required, all efforts should be 
made to ensure good direct bonding, but if for some 
reason this cannot be achieved, bond straps must be used. 


Shielding 


Another major means of suppression is the use of 
shields to prevent all radio interference energy from leav- 
ing a specified region. The design of an effective shield 
has two separate phases: one is the provision of a suit- 
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able barrier or enclosure of proper material; the second 
is the sealing of all discontinuities (openings, seam, 
. . . . ) 
joints, etc.) around the barrier or in the enclosure. The 
first part is simply achieved since good shielding materials 
are easily available. Indeed, a conventional product how 
ing (a motor frame or control cabinet, for example) jg 
often in itself a good shield if the discontinuities are 
properly sealed. 


Shielding Materials. The effectiveness of shielding 
materials can be indicated in terms of their attenuation 
expressed in decibels. To determine the attenuation of a 
given material, a shield is constructed of that material, 
Then, a signal generator is used to produce a test wave 
of constant frequency and amplitude. Readings are taken 
with a radio interference meter. Attenuation is calculated 
from the expression: 

20 logyo Ky Ey (db) 

Where E, is the reading obtained with the meter ap. 
tenna outside the shield and Ey, is the reading obtained 
when the antenna is placed within the shield. Table [] 
shows the attenuation of some materials tested at the 
Naval Research Laboratory. In addition to the materials 
listed, some interest is being shown in the possibilities 
of using conductive plastics or glass for special shielding 
purposes, such as for fluorescent lamps. 

The shielding effectiveness of a solid metallic wall in. 
creases with frequency. Therefore, measurements of this 
effectiveness need to be made only at the lower frequen- 
cies. If a particular material and thickness are satisfac- 
tory below 20 me, they will be satisfactory above that 
frequency. This condition may be negated, however, by 
the effect of seams, joints or other discontinuities. For 
such discontinuities the opposite is true. Their shielding 
effectiveness decreases with frequency so that joints which 
are entirely satisfactory at low and medium frequencies 
may be troublesome at the higher frequencies. 

Instead of solid metal walls, meshes of metallic wires 
may be used for shielding purposes. The attenuation of 
an electromagnetic wave in a mesh is considerably less 
than that in a solid screen. Therefore, the principal shield- 
ing action of a mesh is due to reflection. Tests have shown 
that mesh with 50 per cent open area and 60 or more 
strands per wave length introduces a reflection loss very 
nearly equal to that of a solid sheet of the same material. 
The mesh should be so constructed that the individual 
strands are permanently joined at their points of inter- 
section by some kind of fusing process so that permanent 
electrical contact is made. 


Openings and Joints. Leakage of electromagnetic 
energy through necessary openings in a shield or enclos- 
ure may be minimized by controlling either the size or 
the shape of the holes. The amount of electromagnetic 
energy that can escape through a hole in a shield is 
roughly proportional to the size of the hole provided its 
dimensions are small compared to a wavelength. This 
means that the leakage can be kept negligible simply by 
making the holes sufficiently small. When the only pur- 
pose of the hole is the drainage of condensed moisture, 
a small number of holes no more than 1% in. in diam 
is usually sufficient. Leakage through these holes is neg- 
ligible. Larger ventilation openings must be covered with 
fine-mesh copper screen soldered or welded along a con- 
tinous line around the edge of the opening, Fig. 10. Since 
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a mesh for effective shielding action has rarely more than 
50 per cent open area, the size of the opening must be 
correspondingly increased for effective ventilation. If the 
mesh must be easily removable, it must be attached with 
grews or bolts in sufficient number to insure a high- 
pressure contact along a continuous line completely 
around the edge. 

When it becomes necessary to join together several 
parts of a complete shield, the first consideration must 
he to keep the number of such joints down to the absolute 
minimum. When joints are made, the most important 
requirement is that a continuous metal-to-metal contact 
he maintained along a continuous line. When the pressure 
i; maintained by means of screws or bolts, a sufficient 
number must be used to insure high unit pressure even 
at the points farthest away from any screw or bolt. Lack 
of stiffness of the mating members is an important factor 
in producing distortion of the mating surfaces, a condi- 
tion which results in bulging and insufficient pressure for 
good electrical contact. Flange and cover-plate joints 
should be made circular wherever possible because of the 
ease with which the surface can be machined either plane. 
grooved, or tapered. 

The design of tight joints can be simplified somewhat 
by employing conductive gaskets or “electronic weather- 
stripping.” This is composed of knitted wire mesh and is 
available in many different materials, such as tungsten, 
copper, lead, Monel, silver-plated brass and beryllium 
copper. These gaskets can be combined with rubber or 
plastic seals to make joints water, air and oil tight, as well 
as impenetrable to radio waves. The conductive gaskets 
serve the same purpose as a conventional gasket by as- 
suring a tight joint while using fewer fasteners and de- 
spite surface irregularities on the mating parts of the 
joint. The application of electronic weatherstripping to 
various types of joints is depicted in Fig. 11. 


By-Pass Capacitors and Filters 

By-pass capacitor and filters prevent interference from 
reaching sensitive receivers by introducing a high im- 
pedance into the path of the interfering currents or by 
shunting them to ground through a low impedance. 
Ideally these units should be designed to suppress the 
interfering currents while leaving unaffected those cur- 
rents that are essential to the operation of the product to 
which suppression techniques are being applied. This 
latter factor is a most important consideration since filter 
elements are incorporated directly into the circuits of 
the equipment. Because of this, the effectiveness of a 
capacitor or filter cannot be measured alone in terms of 
the impedance offered to interfering currents. Instead, the 
concept of insertion loss is more widely used. 

At a given frequency, the insertion loss of a filter in- 
serted into a system is defined as the ratio of voltages 
appearing across the line immediately beyond the point 
of insertion before and after insertion. Insertion loss is 
represented as the ratio of input voltages required to 
obtain constant output voltage with and without the 
filter. Used again is the equation: 


Insertion Loss = 20 logyg (E£y/E2) (db) 
Where: Ey = output voltage of a signal generator with 
the filter in the circuit. 
E. = output voltage of the signal generator with 
the filter not in the circuit. 
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An ideal capacitor contains only pure capacitive re- 
actance and has impedance that is inversely proportional 
to frequency. For suppression this would be advantageous 
since the interference frequencies are much higher than 
the power or control currents involved in the normal 
operation of the equipment. Thus, the presence of a 
high-impedance element in shunt would not affect the 
low-frequency power and control currents while effectively 
short-circuiting the r-f interference currents to ground. 

Actual capacitors are not ideal because they contain 
resistance and inductance as well as capacitance. In- 
ductance causes the impedance of a capacitor to decrease 
with frequency until a minimum is reached and then to 
rise again. At resonant frequency, the impedance is only 
the resistance of the capacitor. Thus, the insertion loss 





FIG. 10—Housing for electronic apparatus is made r-f tight 
by use of shielding materials over vent openings and elec- 
tronic weatherstripping around door frame. (Alloy Metal 
Wire Company) 


reaches a maximum at the resonant frequency and then 
decreases. For this reason, a capacitor ceases to be an 
effective by-pass element at frequencies much above its 
resonant frequency. 

If capacitors contained capacitance alone, the designer 
would select the largest possible capacitor for the most 
effective bypassing of r-f currents. Actually, three factors 
limit the size of capacitor that can be used in a given 
application. The first is inductance which usually in- 
creases with the size of the capacitor. Therefore, the high- 
frequency performance of a smaller capacitor is better 
than that of a larger unit because a lower inductance 
causes it to have a higher resonant frequency. While an 
ideal capacitor of 1 mf would be 10 times more effective 
than a 0.1 mf capacitor in eliminating radio-interference 
current, in actuality the smaller unit is likely to be more 
effective at higher frequencies. 

The second limitation is the amount of power drawn by 
the capacitor in a-c circuits. Large capacitors take higher 
currents that may constitute an excessive drain on the 
system. Lastly, the use of large-size capacitors is fre- 
quently prohibited by their adverse effect on the contacts 
of relays and switches employed in the equipment. 

The inductance of a conventional by-pass capacitor is 
made up of the internal inductance of the rolled material 
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FIG. 11—Typical r-f tight closures using resilient and conductive electronic weatherstrips. (A) Strip or gasket used in 
a slot in castings or machined parts. Typical of waveguide joints or heavy housings. (B) Round or square strip wedged in 
slot formed by side of box or can and offset strip. (C) Typical “shoe-box lid” type construction. Below, fin-type strip 
attached to cover by spot-welding strip over fin section. (D) Combination gasket or strip for shielding and sealing, con. 
sisting of knitted wire and neoprene bonded together. Neoprene portion only bonded to one of the surfaces. (E) Knitted. 
wire strip or gasket and pressure sealing gaskets in separate slots. Typical of motor end-bells, etc. (F) Combination strip 
made of knitted wire and neoprene bonded together, replaces synthetic gasket used to meet JIC specification, when r-f sheilding 
and oil tightness are required. No change in cover required. Hinge end of cover shown. (Metal Textile Corporation) 
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and the external inductance of leads. Internal inductance 
is fixed, but the designer can obtain some reduction in 
inductance by specifying the shortest possible axial leads. 
At this point, it is of interest to note some of the char- 
acteristics of the “feed-through” capacitor, Fig. 12. It 
consists of a feed-through bus that passes through the 
center of the rolled foil and dielectric. Alternate foils on 
each side of the feed-through bus are soldered together. 
One set is soldered to the housing and the other set to 
the bus. Thus, internal inductance is minimized and ex- 
ternal inductance is less because there is no input lead. 
And it is possible to install the capacitor so that there 
is no output lead. For example, when mounted in a hole 
through a shield wall, the capacitor is grounded through 
a continuous circular path around its housing. 


Filters. Filters combine the by-passing action of ca- 
pacitors with the impeding action of inductors. Properly 
chosen filters provide greater insertion loss than by-pass 
capacitors over the frequency range for which they are 
designed. The most frequently used filters are low-pass 
filters with cut-off frequencies in the region from 1 to 10 
ke. They will then have very small insertion loss for d-c 
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and ordinary power-frequency currents, and will attenu- 
ate strongly all radio-interference currents. Since filters 
contain capacitances as elements, the inherent inductance 
of a capacitor is a limiting factor here also. Moreover, 
filters also contain inductance coils, whose distributed 
capacitances impose further limitations on the design. 
However, it is possible to take these stray elements into 
consideration during the design, and a well designed and 
carefully constructed low-pass filter will remain effective 
as a suppression element up to frequencies well above 
100 me. 

In providing for the installation of filters and capac- 
itors, the designer must keep in mind that the lead from 
the interference source to the suppression element carries 
interference currents and that the impedances of the 
connections to the element and from the element to 
ground are in series with the by-passing portion of the 
element. From the first fact, it follows that the suppres 
sion component must be installed as close to the source as 
possible so that lead A, Fig. 13, is as short as possible, 
and that all other leads, in particular output lead B, must 
be kept far away from lead A. In severe cases, lead A 
should be shielded. From the second it follows that, if 
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present lead C must be as short as possible, and that 
oround connection D must be a very low impedance. 
This means that good bonding is extremely important in 
the installation of filters and capacitors. Here can be seen 
the advantages of the feed-through capacitor. In almost 
all suppression capacitors, the outer housing is used as 
ground so that proper installation can make the impedance 
of ground connection D negligible. In addition, lead C is 
entirely absent so that all excess series elements are 
practically eliminated. 

The use of filters and capacitors requires some safety 
precautions. The equipment case should be grounded to 
prevent shock through capacitors unless the capacitor is 
so small as to limit the current to a small fraction of a 
milliampere. 


Rotating Electrical Equipment 


D-C Machines. Of all prominent sources of radio 
interference, rotating electrical machinery may be re- 
garded as one of the largest single groups. And, in 
this category, d-c motors and generators produce the 
highest levels of interference due principally te the com- 
mutation process. Commutation is essentially a switching 
and short-circuiting action and is thus accompanied by 
transients causing broad-band random and _ impulsive 
types of interference. 

The random type of interference is prevalent in the 
frequency range of 14 ke to 10 me due to the almost 
continuous and uniform wave form which is not excep- 
tionally rich in harmonic content. The impulsive type of 
interference consists of separate and distinct pulses hav- 
ing steep wave fronts with considerable harmonic content. 





FIG. 12—In winding feed-through capacitors, grounded 
foil is extended past one side of the dielectric material 
while the line foil is extended past the other. Then when 
the layers are rolled, the extended portions of the foil on 
each end of the roll are pressed together and soldered. 
Thus, capacitor is in effect made up of many almost-flat 
layers of foil rather than two concentric windings. (Filtron 
Corporation) 


This type of interference may be detected throughout the 
entire frequency range of 14 kc to 1000 mc. High am- 
plitudes of interference, either of the random or impul- 
sive types, are capable of shock-exciting into oscillation 
at certain frequencies resonant circuits existing in motors 
or generators due to the LC constants contained therein. 
This oscillation aids in creating abnormal voltage or 
current characteristics. 

Several factors in the process of commutation combine 
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to produce the total interference level. The foremost of 
these is the switching action. When a switch is opened 
or closed in an electrical circuit, the impedance in the 
circuit containing the switch changes from practically 
zero to infinity or vice versa. If the circuit contains in- 
ductance and capacitance, the voltages and currents can- 
not return to normal instantaneously because the energy 
stored in the magnetic field of the inductance or the 
electric field of the capacitance cannot change instan- 
taneously. During the interval of time required to effect 
this change, the changing voltages and currents develop 
steep wave fronts rich in harmonics. The bars of the 
commutator, sliding rapidly past the contacting brushes, 
produce a rapid switching action causing a series of 
extreme variations of impedances which in turn establish 
a series of voltage transients or pulses which are the 
sources of interference. 

Reducing the commutation transients requires the use 
ef design techniques to provide as smooth a transition 
from one value of impedance to another within each 
armature coil. A number of design techniques are ef- 
fective, among which are the following: 

1—Use of interpoles 

2—Use of compensating windings 

3—Increasing the number of armature coils 
and commutator bars 

4—tThe use of laminated brushes 

The addition of interpole windings counterbalances the 
self-induction of the armature coils during commutation 
and reduces the induced voltage in the armature coils 
resulting from the coils cutting fringing flux during the 
commutation period. Properly designed interpoles pro- 
duce a more rapid change in the armature coil current 
at the beginning of the commutating period and thereby 
reduce the steepness of the transient at the end of the 
commutating period. 

Compensating windings have, to a lesser degree, the 
same effect as interpoles. In addition, this type of wind- 
ing helps to prevent field distortion and assists in reduc- 
ing cross flux produced by the armature coils. Interpoles 
and compensating windings reduce the need for extreme 
care in positioning the brushes on the commutator. The 
latter is usually done to provide an electromotive force 
in the coils under commutation to oppose the electromo- 
tive force of self and mutual induction in these armature 
coils. Increasing the number of coils on the armature and 
the number of commutator segments, limits interference 
by reducing the amount of current interrupted at each 
bar, thus reducing the reactance voltage per coil. The 
largest number of armature slots in which the coils are 
uniformly distributed with respect to the commutator 
bars, should be used. The armature slots should be as 
shallow as possible. The use of short-pitch windings will 
assist in interference reduction by reducing the reactance 
voltage of each coil. 


Brush Considerations. If the application of the 
foregoing design techniques is impractical, resistance 
commutation offers another solution. Resistance commu- 
tation should reduce the current in the receding com- 
mutator bar to zero at the time the bar leaves the trailing 
edge of the brush. Comparing commutation to switch 
action, it is noted that in addition to the transients pro- 
duced during the normal functioning, arcing may take 
place between the contacts of the switch immediately 
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before making and after -breaking physical contact. In 
either case, the resistance of the arc varies rapidly 
through a wide range of values and varying currents with 
prominent interfering frequency components are pro- 
duced. Since an arc tends to maintain a current that is 
decreasing to zero, arcing actually decreases the severity 
of the transients by decreasing the rate of change of the 
current. Nevertheless, this arcing produces severe inter- 
ference. 

Lowering the resistance presented to the approaching 
commutator bar and raising the resistance presented to 
the receding bar favors the flow of load current in the 
approaching bar and would introduce higher resistance 
to circulating currents in the coil undergoing commuta- 
tion. The use of laminated brushes with brush materials 
of different resistivity provides such control and effects a 
more linear current reversal. 

In operation, a three-lamination brush bridges the 
commutator bars attached to each end of the coil under- 
going commutation. The brush resistance increases as 
the commutator bar progresses from the leading edge to 
the trailing edge of the laminated brush. The segments 
of the laminated brush are insulated from one another 
and electrically connected by the brush lead or brush 
spring. Circulating currents resulting from the self in- 
ductance of the coil under commutation and from the 
coil cutting fringe flux from the pole pieces must flow 
through the entire length of two brush laminations whose 
total resistance is much greater than that presented by 
a direct path across the face of the brush as would occur 
with a solid brush. Circulating currents are therefore 
reduced early in the commutation period and desirable 
division of current through the two adjacent commutator 
bars is achieved. 

Another advantage in the use of laminated brushes is 
that good commutation can be achieved over a fairly 
wide range of brush positions relative to the magnetic 
neutral so that brush positioning becomes less critical 
and less dependent on the armature current. 

Laminated brushes should be designed with two, or at 
most, three laminations. The thickness of the leading edge 
lamination of a two-lamination brush should be about 90 
per cent of the thickness and its resistivity should be as 
high as allowable by consideration of heat dissipation. 
Ideally, the resistivity of the trailing edge lamination is 
about 15 times that of the leading edge. This lamination 
should be thick enough to avoid mechanical weakness. A 
thermosetting glue of 6-mil thickness should be sufficient 
to provide electrical insulation between the sections. A 
suitable glue will avoid the formation of a smear of 
conducting particles from brush wear on the rubbing 
edge and has a wear rate equal to that of the brush. A 
brush having a varying resistance from the leading edge 
to the trailing edge without the use of insulating separa- 
tors may be substituted for the laminated brush. 


Brushes as a Source. In addition to interference 
produced by transients, radio noise may originate from 
the brushes themselves. In fact, brushes and brush leads 
are the most likely regions from which interference may 
be radiated or coupled with other circuits. Therefore. 
unless the entire machine is completely enclosed so as to 
be adequately shielded, the brushes, brush holders and 
brush leads should be shielded as completely as possible 
without disturbing their normal functioning, Fig. 14. 
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FIG. 13—Sketch showing the means of installing q py. 
pass capacitor. (Coles Signal Laboratory, Signal Corps 
Engineering Laboratories) 





FIG. 14—Radio-tuner motor is totally enclosed to 
interference. Shielded leads connect motor to filter 


eliminate conducted noise (General Electric Company) 





Other precautions also may be taken to include the factors 
of current density, resistivity and polarity effects. 

Friction between the brush and the slip ring or com- 
mutator causes both surfaces to wear down. The process 
of brush wear is actually very irregular. Fairly large 
carbon particies are torn loose so that the contact resist- 
ance, which depends both on the pressure and on the 
actual contact area, is subject to sudden random varia- 
tions of considerable magnitude. These variations of 
contact resistance result in steep transients and high- 
frequency harmonics, which cause radio interference. In 
extreme cases, the variations of pressure may be so great 
that the brush bounces completely off the metal thus caus- 
ing a true switching action. 

Generated interference decreases with decreased current 
density as well as with increased brush pressure, Fig. 15. 
As the current density is increased, more heat is gener- 
ated at the brush-surface sliding on the commutator or 
slip ring. The increase in temperature hastens the forma- 
tion of an oxide film of considerable thickness on the 
sliding metal surface. Rapid variations in the sliding con- 
tact resistance due to irregularities in the oxide film cause 
high-frequency transients that result in radio interference. 
Therefore, a somewhat larger brush-surface area should 
be provided than is demanded only by consideration of 
the dissipation of heat and losses due to mechanical 
friction. However, if too low a current density is used, 
non-uniform grooves develop on the metal surface or 
commutator, and frequently the increased friction due 
to the wider brush-surface area sets the brushes into a 
noisy chatter. A good compromise calls for a contact 
current density of 55 to 65 amp per sq in. at full load 
for electro-graphitic carbon brushes and 65 to 90 amp 
per sq in. for metal-graphite brushes. 

Interference generated may be less for brush materials 
of lower resistivities. Good performance is achieved by 
using an electro-graphitic carbon brush with 0.0015-, to 
0.0025-ohm specific resistance in machines operating on 
less than 50 volts. Low-resistance brushes are available 


ELECTRICAL MANUFACTURING 










Conducted interference, microvolts 





ee 
we 
ig 
— 
oe 
8 
— 
ca 
@ 
bg 


12 
Nominal brush pressure, psi 


& 


FIG. 15—Curves show the decrease in interference gen- 
erated by a rotating machine with increase in brush pres- 
sure. (Coles Signal Laboratory) 
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FIG. 16—Curves showing the relation between load cur- 
rent in a motor or generator and the radio interference 
generated by that machine. (International Electronics Engi- 
neering Company) 





FIG. 16A—Laminated brushes provide resistance vari- 
ation during commutation. Sections are held together by 
insulating glue. (Stackpole Carbon Co.) 


with silver-, copper-, or cadmium-impregnated graphite. 
When used with a commutator, the resistance of the brush 
should be in accord with the requirements for good 
commutation but nevertheless the material of lowest re- 
sistivity which still satisfies the other requirements of 
good functional performance should be the preferred 
choice. When used with slip rings, a wider choice of brush 
material is permitted since no switching action is in- 
volved. Using brushes of low resistance has resulted in 
considerable decrease in interference generated. 
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Chrome-Plated Commutators. A copper commu- 
tator in contact with a carbon or graphite brush develops 
a layer of copper oxide mixed with carbon particles from 
brush wear after several hours. This copper oxide film 
introduces unidirectional electrical properties (polarity 
effects) as in a copper-oxide rectifier. The oxide layer 
has a non-linear resistance of higher value at the brush 
used as a cathode than at the brush used as an anode. 
The cathode brush, as a result, passes current in discon- 
tinuous, high-current-density surges, which cause inter- 
ference. Approximately ten times as much interference 
may result from the cathode brush as from the anode 
brush. Promising experimental results have been ob- 
tained by plating the copper commutator with chromium 
to a thickness of about 1 mil which reduced the inter- 
ference from a cathode brush to that of a relatively quiet 
anode. No ill effects were noted as a result of the plating, 
and in addition the hard chromium surface prevents 
threading and grooving of the commutator ailowing 
greater choice in the selection of low-interference brushes. 
Wear rate and sliding friction of many brush materials 


on chromium are of the same order of magnitude as those 
for copper. 


Mechanical Design Factors. There are a number 
of other considerations which will assist in reducing inter- 
ference. These include designing for electrical symmetry, 
mechanical symmetry, accuracy of machined parts and 
close assembly tolerances. The brush holders must be 
mechanically rigid in all planes to eliminate any possi- 
bilities of vibration. The brush holder should permit the 
brush to move freely up and down without binding on 
any rough or uneven surface. The armature shaft should 
be large enough to eliminate the possibility of warping or 
whipping. The motor or generator mechanical design 
should be such that no resonant vibration conditions are 
established. Interference can be reduced by grinding 
the commutator precisely about its true rotational axis, 
which is with the armature chucked on its bearings rather 
than on its shaft center. Interference reduction by a factor 
of 10 to 1 are possible using this method. 

Increasing the brush pressure to a certain point will 
reduce interference but greater pressure may result in 
increased interference levels. The brush pressure should 
be adequate to damp out any brush vibration expected at 
the designed peripheral speed. Normally, when the me- 
chanical load on a motor or the electrical load on a 
generator is increased, interference levels are increased. 
This is shown in Fig. 16. It may be concluded that in 
certain applications it will be undesirable to permit over- 
loading or even operation near the rated load. 

The field of a series motor should be arranged in series 
with each armature lead as shown in Fig. 17-A. Each 
field will act as a filter choke in addition to its normal 
function. The input leads to each field coil should enter 
the housing at the end opposite to the end containing the 
commutator and brushes. The leads from the field coils 
to the brushes should be routed through feed-through 
capacitors mounted as near the brushes as possible. Ap- 
plication of capacitors to shunt- and compound-wound 
d-c motors are shown in Figs. 17-B and 17-C, respectively. 


A-C Motors 


Induction motors with the exception of the wound- 
rotor types. are relatively free of interference sources 
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if good design standards are used. Some bearing inter- 
ference may occur at armature speeds above 3000 rpm. 
Also, interference can be produced by loose laminations 
on the armature or the field pole pieces. When either a 
wound rotor or synchronous motor is used, interference 
will be produced by the slip rings and brushes. Many of 
the design techniques described under d-c machines above 
may be adapted in the selection of brushes for a-c motors. 

The primary source of interference within the single- 
phase induction motor is the starting device. The start- 
ing winding is in series with a switch, or capacitor and 
switch, which is closed when the power is off. After 
the motor has reached approximately 80 per cent of 
rated speed, the switch is opened, either by centrifugal 
force or by a solenoid. A large, single pulse of interfer- 
ence is generated at the opening of the switch. If this 
pulse is less than |] sec in duration and occurs not more 
than once in a 3-min interval, the interference created 
by this pulse may be neglected under terms of most of 
the current specifications. However, the designer should 
investigate techniques and methods for reducing this 
interference as future regulations may make this neces- 
sary. Pending the development of a switch that will not 
produce an arc during the parting of its contacts, correc- 
tive measures have to be taken. The best solution is to 
place a resistor in each lead to the contacts of the switch, 
as near the contacts as possible, and bypass these resistors 
with a capacitor from line to line. Other types of RC net- 
works may also be effective. 

The method of repulsion starting uses a commutator 
and a commutator segment short-circuiting device which 
operates when the armature reaches its rated speed. The 
interference-reduction techniques applied to commutators 
of d-c machinery can be applied to this commutator. The 
brushes on this commutator should be automatically lifted 
from the commutator surface when the commutator seg- 
ment short circuiting device operates. 


Universal Motors. A universal motor is a series 
connected motor that may be operated on alternating or 
direct current. Interference reduction techniques used on 
direct current motors may be applied to this type of motor 
with equal success. As this type of motor is used in elec- 
tric tools, care must be taken to insure that leakage cur- 


rent, measured from any exposed part of the tool to 
ground, be not more than 5 ma measured through 3 
1500-ohm load. Therefore, the amount of Capacitance 
from either input line to the housing must be low, 


Switches, Relays and Regulators 

Any operation of contacts in an electric circuit set. 
up transient effects that are prime causes of radio inter. 
ference. In a magnetic starter, for example, high Voltage 
surges are caused by the collapse of the magnetic field 
through the coil when the current is interrupted. The re. 
sulting voltage surge is characterized by a steep waye 
front that can produce serious disturbances in receivers 
tuned for a wide range of frequencies. In addition to 
these voltage transients, a more obvious source of trouble 
is the arcing that takes place between the contacts as they 
are opened or closed. This arcing problem is compounded 
when mechanical bounce or chatter occurs during fag 
closing. The repetitive make—break action associated with 
chatter may cause current transients of even greater 
duration and severity than those established at the break 
of the circuit. 

All devices that include switching functions must be 
regarded as potential sources of interference. However. 
some of these devices are operated so infrequently that 
the interference generated by them generally does not 
require any suppression measures. Most manual switches 
may be so regarded. Others are operated so frequently 
that their interference is practically continuous. In many 
applications, regulators, limit switches and relays may be 
classified within this group. The largest number of switch. 
ing devices operates somewhere between these two ex- 





tremes. Since the production of rapid changes of current 
is the essential function of all switching devices, the cause 
of interference cannot be removed. The only course open 
to the designer is to prevent its transmission to sensitive 
receivers. 

To suppress: the interference resulting from relay ae- 
tion, shielding, resistance-capacitance networks, varistors, 
selenium rectifiers or filters may be used. Shielding is 
impractical in some relay installations. In equipment 
where there are many relays, shielding will add substan- 
tially to cost and weight. However, in applications where 


FIG. 17—Methods for applying suppression capacitors to series-, shunt-, and 
compound-wound motors. (International Electronics Engineering Company) 
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Lighting Fixtures. Fluorescent fixtures are pro- 
lific sources of radio interference because op- 
eration involves oscillatory discharges through 
ionized gas. Also, sparking at the starter con- 
tacts contributes to the high level of radiated 
and conducted interference. Filtering and shield- 
ng provide suppression. New conductive plas- 
tics and glass are being investigated as trans- 
liscent shields for the lamps 












induction Heaters. Equipment incorporating 
high-frequency induction or dielectric heating 
systems have notorious history in radio inter- 
ference. Unless suppressed, they are intolerable 
even under the comparatively lenient FCC 
niles. Presently, the problem has practically 
nished because of application of suppression 












see including shielding, tight bonding, 
and careful electronic design 


Machine Tools. The Bureau of Ships is now in- 
cluding requirements for radio interference re- 
duction in invitations to bid on industrial tools 
To help its members meet these requirements, 
the National Machine Tool Builders’ Associa- 
tion has undertaken a study of various phases 
of the subject and is making its findings known 
n the form of industry letters 


Business Machines. Switching devices ana mo- 
tors employed in electric typewriters has been 
known to cause radio interference. In fact, at 
one time some electric typewriters could not 
be used in certain locations such as building 


broadcast transmitters. Suppression 


methods have been employed and completely 
noise-free electric typewriters are now avail- 


Other business machines ranging from 


dictating machines to electronic computers 


their share f interference troubles 


Portable Tools. In portable electric tools using 
the universal motor, interference is caused by 
arcing at the brushes, resonating field and 
armature coils and discharges of electrostatic 
energy built up in moving parts. Extensive 
changes may be necessary to suppress such 
tools, including: increased number of commu- 
tator bars; complete shielding of all ventila- 
tion openings; installation of filters in line 
cords and providing better alignment between 
ommutator and bearings 




































Communication Equipment. Among other types 
of electronic equipment, magnetic tape record- 
ers are un interference source. Main cause is 
the bias oscillator which acts into the record- 
ing heads. In a new Bureau of Ships recorder, 
the tape is used in magazine form. This per- 
mits complete shielding of the reccrder except 
for a narrow slot into which the magazine fits 
tightly 
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Industrial Instrumentation. Relays, motors, 
switches and electronic components used in 
various industrial instruments—an_ indicating 
recorder, for example—are individual sources 
that can make the complete product unsatis- 
factory from the interference standpoint. In a 
particular case invol sing an indicating record- 
er, consultants recommended several cures, 
including the substitution of another make of 
switch for the existing one. The design used 
in the original switch was poor so that arcing 
was far above average 
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only a few relays are involved, shielding of the unit and 
filtering of the leads to prevent conduction along the 
associated wiring is often a practical installation. The use 
of filters has little effect on reducing voltage surges but 
suppresses interference by preventing its passage through 
the wiring and eventually radiating into space. 

A method of reducing the voltage surge and the subse- 
quent arcing across the relay contacts is the insertion of 
a capacitor shunting the contact points as shown in Fig. 
18. When this type circuit is interrupted, the voltage 
generated in the inductance is directly across the contact 
points, thereby producing high peak voltages. Fig. 19 
represents the voltage across the contacts of an unpro- 
tected relay with a current above the limiting current of 
the contact material which produces arcing between con- 
tact points, resulting in surface deterioration or material 
transfer. The use of a capacitor across the contact points 
retards the rate of rise of the peak voltage at the con- 
tacts, allowing them to separate to a greater spacing 
before the arc voltage of the material is reached. 

Capacitors are particularly effective in low-voltage in- 
ductive circuits where the charge on the capacitor is low 
and its discharge has little effect on arcing of the con- 
tacts. In a high voltage d-c system, a resistor must be 
placed in series with a capacitor as shown in Fig. 20, 
to permit the capacitor to charge and discharge more 
slowly and thus eliminate the possibility of the highly 
charged capacitor arcing as it discharges through the 
contacts. Another disadvantage of using a capacitor alone 
is that it may change the circuit characteristics sufficiently 
to increase release time. Resistance-capacitance networks 
are inexpensive, small and easy to apply. While increas- 
ing the operating time of the relay somewhat, they com- 
pare favorably in performance with other voltage surge 
suppressors, as shown in Table III. The results obtained 
by using a resistor-capacitor spark suppressor unit may 
be seen in Fig. 21. 


Silicon-carbide varistors are also used as voltage surge 
suppressors. A silicon-carbide varistor connected ACTOgs 
the terminals of an inductance coil acts to limit the surge 
voltage generated when the circuit is opened, Varistors 
exhibit a nonlinear relationship between current oul 
voltage; when the voltage in the circuit is high, the re. 
sistance of varistor becomes very low providing a path 
for the current to flow through the varistor and dissipate 
through the closed circuit of the coil and the varistor. 
This prevents the sudden collapse of the magnetic field of 
the coil and the subsequent iiduced high voltage. At Jow 
voltages, the resistance of the varistor is very high and 
does not affect the operation of the circuit. In limitino 
voltage surges, the varistor also decreases the danger of 
arcing at the contact points. 

Another method of arc suppression which is more ap. 
plicable to electromagnetically operated devices is the 
use of a voltage surge suppressor which comprises ele. 
nium rectifier cells connected in series whereby the re. 
sulting resistance is high at low voltages and low at high 
voltages. The conventional method of using the seleniym 
rectifier as a spark suppressor is shown in Fig. 22. When 
the contact is closed, there will be little current flowing 
through the rectifier due to its high reverse resistance, 
When the contact is opened, the induced electromotive 
force will maintain the current flow through the coil in 
the same direction, and the open contact will be shunted 
by the low forward resistance of the rectifier. This low 
resistance shunt will eliminate arcing at the contact but 
has the effect of prolonging the release time of the 
electromagnet. 

The increase of voltage across the contact is directly 
proportional to the rectifier resistance. An increase in 
rectifier resistance will reduce the release time but will 
increase arcing. Any conflict between arc suppression and 
required release time may be resolved by introducing a 
second rectifier as a voltage-dependant resistance as 


FIG. 18—Capacitor placed across contacts to reduce arcing. (Figs. 18 through 24 courtesy of Radio Corporation of America) 


FIG. 19—Voltage peaks recorded upon opening unprotected contacts. FIG. 20—Resistor placed in series with 
eliminates the possibility of arcing caused by capacitor discharge. FIG. 21—Voltage peak noted when operating 
equipped with resistor-capacitor spark suppressor. FIG. 22—Conventional method for using selenium rectifiers 


capacitor 
relay 
as arc sup- 


pressors. FIG. 23—Use of two selenium rectifiers for are suppression decreases effect on release time of relay. FIG. 24 
Curve of voltage at contact versus collapse time with two-rectifier suppressor. 
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FIG. 25—Static eliminator (arrow) of the 
radium type installed on a textile machine. 
This device is made by U.S. Radium Corp. 
(Photograph courtesy of Robin Beach Engi- 
neers Associated) 


shown 1 1 Fig. 23. When the resistance is low at high 
Feces, arcing will be eliminated; if the resistance is 
high at low voltage, improved release time will result. It 
can be seen from Fig. 23, that when the contact is closed, 
rectifier 1 blocks the current flow from the battery and 
forces practically all of the current through the electro- 
magnet. When the contact opens, the self-induction of 
the “electromagnet causes a reversal of current flow result- 
ing from the collapsing field of the electromagnet. How- 
ever, the reverse resistance of rectifier 2 is greatly re- 
duced as the voltage rises and the peak walle at the 
open contact does not rise to the ionizing potential. Most 
of the selenium rectifiers used for relay contact protection 
are basically combinations of ‘.-in. diameter cells.* The 
voltage at the contacts versus the collapse time is shown 
in Fig. 24. 


Mechanical Drive Elements 


The build-up of static on rapidly moving mechanical 
such as bearings, friction clutches and 
V-belts, is responsible for some radio interference. Nor- 
mally, 
large capacity machines but it may be noted in slower 
or smaller machines. 


drive elements, 
bearing interference occurs in high speed or in 


A periodic discharge of static elec- 
tricity or erratic pulses of current, takes place between 
the shaft and the housing or bedplate, through the bear- 
ing. This occurs most frequently on rotating electrical 
equipment using anti-friction or ball bearings. Infre- 
quently, it is noticed on equipment using sleeve bearings. 
Eddy currents induced in the shaft and the housing by 
the flux lines in the motor may 
through the bearing. 


cause currents to flow 
These currents may also be due to 
certain combinations of armature segments per pole; air 


gap and permeability inequalities: rotor eccentricities: 
insulation leakage or stray electric fields. The arc-over 


occurs in the bearing as a result of dielectric breakdown 
of the lubricant film or momentary 
tween the balls and the races. 

There are several methods by which this bearing inter- 
ference can be reduced to acceptable levels. One method 
is by providing a very low resistance path from the arma- 
ture shaft to the housing or bedplate. Two or more very 
low resistance brushes, connected to the housing and 
riding on a slip ring, mounted solidly on one or both 
ends of the shaft, would provide a low resistance path. 
The shaft, itself, could be designed to serve as a slip 
ring. Care must be exercised to make certain that the 
brushes and rings do not generate interference. 

Another method of reducing bearing interference is to 
insure that the current loop is broken. This can be done 
by insulating the inner or outer race of each bearing from 
the shaft or housing. The insulation must be thick enough 
to prevent dielectric breakdown and it must be strong 
enough to withstand the mechanical forces placed upon 


metal contacts be- 


* For a more complete description of this setup, see ‘“‘Protecting Relay Con- 


tacts Against Arcing,”’ Execrricat, MANuFacturInc, February 1954, page 138. 
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In smaller the armature shaft 
could be constructed to include an insulated coupling 
near each bearing, on the inside of the equipment. 
Tests by the Naval Research Laboratory indicated that 
the most likely causes of noise in ball bearings are stray 
electric fields which are picked up by the rotor shaft. It 
was concluded that a low-viscosity lubricant, 


motors or generators, 


such as a 
light petroleum oil or grease, would be the most effective 
type of lubricant to use in antifriction bearings for a 


minimum amount of radio noise generation. This is 
mainly because of the low average resistance existing 


across the bearing when lubricated by a low-viscosity 
No special advantage appeared to be had by 
use of a lubricant containing semi-conducting particles 


such as graphite or molybdenum disulfide. 


lubricant. 


Moving Belts. Rubber, leather, canvas and other 
types of belting generate static charges particulariy when 
operating at high speeds and when the humidity of the 
surrounding atmospheres is low. In some cases, the volt- 
age buildup is sufficient to cause flashover to ground, 
making such belts a potential source of radio interference. 
The potential of such static charges is dependent on the 
composition of the belt, speed, sheave sizes, belt cross- 
sectional dimensions and amount of slippage. 

One means of reducing the effect of static charges is to 
provide a low-resistance path to ground by the use of 
conductive belts. Belts can be made conductive by the 
application of special surface dressings; by weaving 
strands of copper or other conductor metals into the belt 
material; and by fabricating the belts of special materials 
such as conductive rubber. Another approach that has 
been widely incorporated to reduce static hazards in com- 
bustible atmospheres are electrostatic 
are placed close proximity to the 
moving belt to ionize the air along one section of the belt. 
The static charge on the belt is neutralized as the posi- 
tively charged ions combine with the electrons. 


neutralizers, Fig. 
These devices 


The neu- 
tralizers in common use are classified as high-voltage, 
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radio interference: continued 


radioactive or induction types, depending on the method 
of supplying ions. 


Suppressing Electronic Devices 


Radio interference generated by electronic equipment 
most often can be traced to resonant and switching cir- 
cuits. The switching action of the thyratron sets up high- 
industrial controls. In fact, one of the most-used indus- 
trial tubes, the thyratron, can be an offender. Actually. 
thyratrons may be regarded as electronic relays and as 
such are used to make and break current-carrying cir- 
cuits. The switching action of the thyratron sets up high- 
frequency components of current similar to those en- 
countered with electromechanical switches. 

Radio interference from thyratrons is suppressed by 
proper shielding, bonding and installing filters in the 
supply and output leads. In most applications, shielding 
of the tube itself to prevent direct radiation, bonding of 
the shield and the base to a metallic structure and the 
installation of feed-through or by-pass capacitors is 
usually sufficient. In the case of high-power thyratrons. 
it may be necessary to provide a shield around the 
thyratrons and associated circuitry. This shielded area 
should be constructed in such a manner that complete r-{ 
integrity is insured. Special attention must be given to 
service- access doors, ventilation openings, and conductors 
entering the shielded enclosure. The mechanical design 
of the access doors presents the most serious problem 
in maintaining the r-f integrity. Frequently used service- 
access doors should be provided with contact fingers 
around the periphery of the door. These contact fingers 
should have a light wiping action on the door jamb dur- 
ing opening or closing of the access door. The door jamb 
should be clean, bright metal, free of any treatment for 
oxidation in the area of contact. Knurled screws, holding 
the door in a closed position, should be closely spaced to 
prevent warping of the door panel and assure firm pres- 
sure on the contact fingers. 


Oscillating Circuits. Electrical oscillations are 
caused by the periodic exchange of energy between ele- 
ments of a circuit. When a capacitor and a coil are com- 
bined in certain configurations, for example, the capac- 
itor will store energy, then discharge it into the coil. 
The coil in turn stores this energy, then returns it to the 
capacitor. Oscillating circuits may be included inten- 
tionally as part of the design of an electronic apparatus 
or they may be “parasitic” in nature, occurring coinci- 
dentally between two elements placed in a circuit for 
other purposes. Interference from oscillators is almost 
always of a single frequency rather than the broadband 
type characteristic of other sources. 

Interference from oscillations in circuits designed for 
that purpose are frequently caused by poor location of 
grounding points. When such connections are shifted to 
insure the lowest-resistance path to ground. radiation 
through the chassis is effectively stopped. In extreme 
cases, complete shielding may be necessary. The best cure 
for interference from parasitic oscillations is to eliminate 
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them completely since they are not essential to circuit 
operation. This is normally quite simple after the source 
of the oscillations has been located. A small resisto; in- 
serted between the oscillating elements may be sufficient 
to dissipate the energy available for periodic exchange 
Or, the values of the capacitance and inductance respon. 
sible for the oscillations can be altered slightly to reduce 
the condition of resonance between them. 

Industrial furnaces and diathermy machines Operating 
on dielectric and induction principles are a special an 
in the elimination of radio interference from electronic 
circuits. The very operation of this type of equipment 
requires the radiation of high-frequency energy. FCC has 
eased this problem by regarding these devices as broad. 
cast stations and requiring that they be operated within 
definite frequency bands (2400-2500 me for example). 
Radiations from high-frequency heating equipment mug 
be confined within this band so as not to interfere with 
transmission at all other frequencies. Og 


_— 
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Eleetronie 


‘Transformers 


How well the transformers in your circuits perform is 


largely a reflection of the insulation design. Whether you 


buy transformers or make your own, this discussion will 


set up some clear guideposts to good specifications. 


THE TREND IN ELECTRONIC APPARATUS is toward dry- 
type transformers as against oil-insulated transformers. 
The principal reasons for this are the fact that dry-type 
transformers do not leak, and therefore present ‘fewer 
fire and operational hazards. 

Industry standards are generally written so as to 
allow either type of insulation. The older standards 
are primarily for power apparatus. For the great ma- 
jority of applications, the various standards of RETMA 
are more pertinent. These are primarily written for 
small dry-type transformers and for reliable service 
over a period of years. Approximately = same may 
be said of the military standard MIL-T-2 


Both RETMA and MIL-T-27 standards outline per- 
formance specifications and tests for determining 
whether a transformer complies with these specifica- 
tions. These standards are valuable in bringing to the 
attention of transformer users the kind of perform- 
ance they should expect of transformers. With any 
standard of this sort, inadequacies crop up from time 
to time; this is natural in a rapidly changing art such 
as electeoisies. 

As will be brought out later in the article, with the 
availability of new materials performance standards 
necessarily should undergo revision. The division of 
materials into classes A, B, C and H is no longer ade- 


se Frye Electronic Dry-Type Transformer Insulation 


Average coil 
Insulation 


Class 
A 
B 
H 


Description Pt 


95 


St 
Paper and cotton* 120 


Asbestos, mica and glass fibers* 120 


160 


Asbestos, mica and glass with silicone varnish 


180 


temperature, deg ( 


** 


Wor king 
voltage, kv 


Moisture 
protection 


P S 


Mechanical 
strength 


P 


Fair 


S 
Very good’ 
Very good 


** 


Poor Very good 


Fair Good Fair 


Good 


— Fair 





° Coil impregnation is oleoresinous varnish thinned with volatile solvent 
** Not applicable 
t 


= Performance of insulation with oleoresinous varnish. 
S= Results with solventless resin encapsulation. 
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quate now that solventless resins of the polyester 
and epoxy varieties are available, nor with new basic 
insulation such as Mylar polyester film and Teflon 
materials. New levels of performance with regard to 
moisture, heating, corona and mechanical strength are 
possible with such materials. To this end, it has been 
advocated® that functional instead of chemical classi- 
fications be used. If some sound basis of performing 
tests is agreed upon by industry in general, such tests 
would outmode the older classes and make way for 
future development without restrictions. 

When functional tests have widespread use, RETMA 
and MIL-T-27 standards may undergo revision ac- 
cordingly. It will then be possible for the user to 
specify these standards and have the advantage of 
uniformity with regard to performance, ratings and 
sizes. At the same time, the designer will not be re- 
stricted in his use of new materials. This will reduce 
weights and dimensions, both of which generally are 
at a premium in electronic apparatus. 

The present insulation classes have well-recognized 
temperature and voltage limitations, and these have 
the weight of many years’ experience behind them. 
But there are wide divergences in practice with regard 
to humidity and mechanical strength. Solventless 
resins modify the performance of the older insulation 
classes in all respects. Columns marked P in Table | 
indicate both absolute and relative performance of 
present classes of insulation with oleoresinous varnish 
impregnation, and columns marked §S the results with 
solventless resin encapsulation. Both are based on 
long life applications, with about 10 years life ex- 
pectancy. 

Columns marked S do not apply to class H insulation 
since this is impregnated with silicone varnish by defi- 
nition. Part of the improvement in classes A and B 
with solventless resins is due to the resin itself and 
partly due to the en ‘apsulation process, whereby much 
more thorough coil filling is possible. Solidity of coil 
structure improves coil resistance to all damaging 
factors: thermal, voltage, moisture and mechanical 


shock. 


* See references at end of text for recent reports. 
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Encapsulation may be effected either by use of 
prefabricated container or by a special coating ap lied 
to the transformer. In either case, the coil strani 
is afterwards filled under vacuum with a very fui 
compound to eliminate voids and air pockets, Thi 
compound is then baked. Encapsulation by special 
coil coatings is the usual meaning of the term, and is 
described in the following paragraph. 

In the encapsulation process a transformer js first 
dipped in a viscous coating, then baked to form a hard 
shell around the coil, then vacuum-filled with solvent. 
less resin and baked again. Fig. 1 shows a small 
reactor in successive stages of encapsulation. At the 
left is an untreated reactor. In the second reactor 
the coil sides have been pasted with an inorganic com. 
pound to smooth the surface and hold a small plug 
The third reactor has been dipped in an outer coat 
baked, and the plug removed, leaving a small hole 
for filling. At the right is a finished reactor—filled 
baked, and with terminals and feet cleaned. The more 
absorbent the coil insulation, the better the coil filling. 
Kraft paper is excellent for the purpose. Mica does 
not absorb the impregnant, but mica-insulated coils 
with solventless resin impregnation have superior 
thermal stability. 

The improvement in thermal stability with either 
organic or paper insulation, impregnated with solvent- 
less resin, may be utilized by operating transformers 
at higher ratings (and temperatures), or at the old 
ratings with greatly increased life expectancy. De- 
pendent on the materials used, this increase may be 
from 4 to 10 times the life with oleoresinous varnishes. 
The uses to which transformers are put determines 
how the better properties are used. 

Performance of electronic transformers depends to 
a large extent on the associated circuits. Many elec- 
tronic circuits operate at high voltage, which imposes 
special requirements on transformer insulation. Dry- 
type transformer insulation will next be studied from 
the standpoint of voltage, under the particular condi- 
tions encountered in electronic equipment. 
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FIG. 3—Diagram of winding-to-core insulation. 
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FIG. 1—Single-coil Type C core transformer in successive stages of coil treatment. 


Insulating . 
slag eat 


FIG. 2—Cut-away view of transformer coil. 


Basically, transformer insulation is of two kinds; 
winding insulation and insulation external to the wind- 
ings (such as leads and terminals). ~Coils-must be 
insulated internally in order to withstand the voltages 
present in them. There are three classes of coil insula- 
tion: (1) Winding to core; (2) winding to winding; 
and (3) within the windings. 


Winding-to-Core Insulation 


A widely used type of transformer with a single- 
wound core - _grain-oriented steel and a single coil 
was shown in Fig. 1. The first place where insulation 
is required is the first layer of winding (see Fig. 2). 
Insulation between the start (or finish) turn of this 
layer and the core is provided by creepage along the 
margin plus the thickness of the coil form. This 
combination should be great enough to withstand the 
usual insulation test of two times working voltage plus 
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1000 volts. This is not a relevant distance, however, if 
the coil lead is a winding wire extension brought across 
the margin and up the side of the coil. The only creep- 
age distance then is the thickness of the coil form. In 
low-voltage coils this may be enough; in higher-voltage 
coils, a barrier of insulating material is needed between 
the coil form and the core, under the spot where the 
lead is brought out of the coil. The location of leads 
in high-voltage coils should receive careful attention. 
Dimensions of the insulating barrier should be such 
that a distance at least equal to the coil margin should 
intervene between the start lead and the core in all 
directions. The thickness may be the same as the coil 
form. 

In any coil such as that shown in Fig. 2, where the 
finish lead is at the top of the coil, there is less diffi- 
culty in insulating the lead. Creepage distance is auto- 
matically prov ided because the insulation along the 
side of the coil is interposed between the finish lead 
and the core. The greater the height of the coil, the 
greater will be the creepage distance from the finish 
lead to the core. If the height of the coil is greater 
than the margin, then the finish lead will be insulated 
by at least the le ngth at the margin. Materials on 
the sides of the coil that would result in any decrease 
of breakdown strength should be avoided. In this 
respect, the creepage strength of some materials with 
high puncture strength is not good. 

The last layer of wire may be insulated from the 
core in two ways: 

1. Outer wraps of insulation may be applied to the 
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top of the coil, in which cases the creepage distance 
of the coil side applies. The margins are effective if 
the insulation is slit so that the finish lead wire comes 
out as in Fig. 2. 

2. If the voltage is great enough to require excessive 
margins (as would be true for'a winding with 5 kv or 
more ), coil size can be reduced by the use of insulating 
channels, in-and-out wraps of insulation, or taping. 

The choice of methods is dictated by the kind of 
transformer to be insulated. If the start lead is 
grounded and the coil has a high voltage induced 
within it, so that the finish lead is at a high potential to 
ground, then pressboard channels such as shown in 
Fig. 3 (a) may be placed over the coil to effectively 
insulate the top of the coil from the core. Such chan- 
nels always leave a small gap adjacent to the coil form 
which would be a weak spot for high voltages. But 
with the start lead grounded this gap is not detri- 
mental. The length of the channel should be greater 
than the core strip width by the amount needed for 
creepage distance on both windings. This creepage 
distance then prevents breakdown across the edges of 
the channel. 

If the winding is ungrounded, and both start and 
finish layers must be insulated from ground equally 
well, it is sometimes possible to use wraps of insu- 
lation on the long sides of the coil as shown in Fig. 
3 (b). This method requires that the coil be longer 
than the core by the full creepage distance. W raps are 
sometimes applied to the secondary only; the primary 
coil height provides at least part of the creepage 
distance and the remainder may be taken up by 
wedges or air ducts. 

Creepage distances in air such as those just referred 
to may result in excessively large transformers, espe- 
cially at high voltages, and complete taping of the core 
in-and-out may be necessary in order to eliminate 
these distances. Taping in- -and-out is the most time- 
consuming but the safest method of insulation. It is 
applied to separate secondaries, which may be taped 
and then assembled over the primary. If the whole 
transformer winding is taped, the coil form must be 
big enough to allow room for the taping between the 
core and coil form. It is especially important to leave 
room for the coil at the corners where the taping 
bunches as indicated in Fig. 3 (c). Because of this 
bunching, coil wedges here are not as wide as the 
core. 


Winding-to-Winding Insulation 

Ordinarily, a coil section is separated from the section 
under it by wraps of Kraft paper which, when treated, 
makes excellent insulation. In a typical coil such as 
shown in Fig 4 (a) the insulation provided should be 
such that (with equal margins) there is sufficient 
creepage distance, in conjunction with one-half the 
insulation thickness, to withstand one-half the test 
voltage between adjacent winding layers. This volt- 


FIG. 4—Diagram illustrating 
insulation between windings. 
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age is denoted by V/2 in Fig. 4 (a), and appears 
between the first layer of section S and the center line 
of the insulation between the windings. If the mar- 
gins are unequal, the sum of the two margins, in eon. 
coe with the total insulation thickness, should be 
large enough to withstand the full test voltage, 

When high voltage is induced in a winding, the 
coil size may often be reduced by using the scheme 
shown in Fig. 4 (b). This is particularly applicable to 
a plate transformer of the single-phase fullwave type 
with center-tap grounded. It then becomes practical to 
make the secondary in two vertical halves or part- 
coils. One of the part-coils is assembled with the turns 
in the same direction as those of the primary and the 
other part-coil is reversed so that the turns are in the 
opposite direction. The two start leads are connected 
together and to ground as in Fig. 4 (b). It is neces. 
sary then to provide only sufficient insulation between 
windings to withstand the primary test voltage. Chan- 
nels may be used to insulate the secondaries from the 
core. With higher voltages, it may be necessary to 
provide pressboard spacers between the secondary 
part-coils, or to tape the s secondary coils separately, but 
margins must be prov ided sufficient to prevent creep- 
age across the edges of the spacers. 


Insulation Within Windings 

A point to watch closely in designing a coil is the 
layer-to-layer insulation. This insulation should be 
worked at 50 vpm or less. Layer insulation is usually 
stressed more than turn-to-turn insulation. Since ad- 
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jacent layers of winding are wound on with opposite 
directions of traverse, the highest voltage across the 
layer insulation is twice the volts per layer. When 
this voltage is great enough to require more than two 
or three times the thickness of pi per specified in 
Table II, the coils should be split up into part-coils as 
shown in Fig. 4 (b). This reduces the volts per layer 
and prevents undue increase of coil size. 


Materials 

In most coils, materials conform to Class A ( organic ) 
and Class B (inorganic, with an organic binder). 
Wherever feasible, coils are multiple-wound with 
Kraft paper insulation between layers because they 
can be made easily in large quantities. When coils 
made in this manner are treated with wax they 
should not be operated at a higher temperature than 
the melting point of the wax, so as to prevent dripping 
of wax onto other parts. When treated with thermo- 
setting varnish the coil may be operated at 105 C at 
the hotspot for approximately 5 years of life. When 
paper- insulated coils are treated in solventless poly- 
ester resin, the operating temperature or life ex- 
pectancy is considerably increased. Such coils form a 


class of insulation approaching Class B in te mpera- 
ture stability, with hotspot temperatures of 120 C to 
135 C. 

The increasingly used silicones Class H insul ating 
materials may operate in the range of te mperature 
from 180 C to 200 C. They are moisture resistant and 
forms, 


are available in several including varnish, 
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grease, treated cloth, tape, laminated sheets and tubes. 
Through their use, some transformers may be designed 
to have very small dimensions for their ratings. This 
may be accomplished most successfully if the coil 
insulation comprises only silicone or inorganic mate- 
rials. Dielectric strength of silicones is about the same 
as Class A materials. Hence classification and analysis 
of coil insulation is similar to that for other materials. 


Leads 


The kind of leads, their placement, anchoring and 
insulation require ¢ careful attention. Properly located 
leads result in satisfactory operation, but poor leads 
are never satisfactory. In low- voltage transformers, 
the major problem is keeping the leads separated from 
each other, and placing them so as to obtain the most 
direct connection to the terminal board or strip. 

Terminal strips anchored ir the coil afford space 
saving, and freedom from failures due to lead break- 
down. This type of coil is used wherever it is practical. 
If possible, each lead should be brought out of the 
coil on the same side as the terminal to avoid trouble- 
some crossovers. If this should be impossible, the lead 
may be brought over the top of the coil and connected 
to a terminal on the opposite side, but it must be 
insulated to withstand its rated voltage to ground and 
other leads. This is particularly true of leads which 
have opposite polarity with respect to ground, and 
applies equally well to coils with terminal strips and 
to separate terminal boards. Where leads cross a 
core, frame or other metal part they are protected by 
an insulating channel or angle. Crisscrossed and 
tangled leads often cause trouble. In well-designed 
transformers, leads are short and direct. 


Terminals 

Terminal spi icing on low-voltage transformers may 
be as close as is mechanically convenient for wiring to 
other components, such as capacitors or tube sockets. 
On high-voltage transformers, insulating bushings are 
often provided in order to increase creepage distances, 
and still maintain small dimensions. Bushings are 
usually made of ceramic material so that they may be 
cleaned periodically of accumulated dust or dirt. 

Rectifier tubes with only a small amount of filament 
power may require filament transformer secondary 
winding insulated for high voltage. The high- voltage 
bushing may then constitute a large percentage of the 
total transformer size. To save space, the bushing 
can be made to encase the entire transformer, as in 
Fig. 5. Here the rectifier tube socket is mounted on the 
insulating case to eliminate external high-voltage wir- 
ing. This transformer is suitable for rectifiers requiring 


50 va of filament power and inverse peak voltages up 
to 15 ky. 


Tests 


RETMA insulation test voltage for a transformer 
is twice rated voltage plus 1000 volts. This test level 


5—Filament transformer (15 
enclosed in insulating case. 












should be maintained in all designs unless it is for very 
low voltage and then only by special agreement. The 
test voltage is applied between each winding and all 
other windings connected together and to ground. 
All terminals of the winding under test are short-cir- 
cuited during the test. If one part of the winding is 
grounded, the insulation may be graded so as to suit 
the gradient in the winding, as in the coil shown in 
Fig. 4 (b). In this case the insulation-test voltage 
may be that for a low-voltage winding directly under 
the ground point. However, this should be done only 
after careful checking with the user, to make sure 
there are no circuit impedances which might cause 
higher voltages to appear on this winding. Standard 
time for insulation test ‘o ground is 1 min. 

On some transformers an overvoltage test is neces- 
sary. Test voltage is usually twice rated voltage applied 
across the primary winding at twice rated frequency 
or higher. This test should be made with any normally 
grounded terminal connected to the frame, and with 
other windings grounded also. The test stresses layer 
insulation, which usually can stand somewhat higher 
voltage, say three or four times normal. However, it 
is often not safe to increase the test voltage to more 
than twice normal because of possible danger to leads 
cr breakdown between terminals. 

In transformers with more than 750 volts to ground 
a corona test is advisable. This test is a standard one 
that has been applied to power transformers for radio- 
interference purposes for many years. It has been 
found that in properly insulated transformers, when 
tested at 105 per cent of normal voltage, the corona 
as measured by a standard RETMA noise meter will 
not exceed the following levels: 


Rated KV rms Corona level in microvolts 


Up to 8.66 1000 
8.66 to 15 2500 
over 15 5000 


Corona testing is a valuable means of determining, 


without destructive testing, whether a transformer coi] 
is properly insulated. 


Steep Wave-Front Tests 


The foregoing test methods are adequate for test. 
ing sine wave transformers, but fail to serve for: (a) 
Pulse transformers; (b) high-frequency transformers. 
(c) transformers subjected to power line surges; (d) 
thyratron plate transformers. These call for special 
testing methods as follows: 

Pulse transformers are usually made with graded 
insulation and may be tested by applying pulses of 
twice normal magnitude at one-half rated pulse width, 
the low-voltage terminal being grounded for the test. 

High-frequency transformers may be tested by 
applying higher-than-normal voltage across them, at 
higher-than-rated frequency if it is available. If not, 
a pulse test may be used. 

Transformers connected to high-voltage power lines 
are tested for surge conditions by applying an impulse 
test. The peak value of this test is specified in ASA 
standards and may be many times the rated voltage 
of the circuit. 

For a thyratron plate transformer, the best test is 
operation in the circuit for which it is designed. This 
kind of testing is not done as a separate transformer 
test, but must be provided for in the design of the 
transformer. When the thyratron firing angle is 
greater than zero, a steep voltage wave front occurs 
at the instant of firing t* (Fig. 6) as follows: 

Let t* = instant of firing tryratron. Then the normal 
voltage induced at point A in secondary winding is e, 
volts above ground, just prior to t*. As soon as the 
thyratron fires, the external wiring and circuit capac- 
itance momentarily forms an effective short-circuit 
from A to ground. A large surge current flows into 
this short-circuit, but initially this current cannot be 
drawn from the primary because of the inevitable 
inductance of the windings. The initial current is 
therefore supplied by the secondary winding capac- 
itance. Since point A is momentarily short-circuited, 
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a surge voltage, equal and opposite to e;, is developed 
in the secondary winding. This voltage surge appears 
across the first few turns or layers of winding in ac- 
cordance with the well-known nonlinear distribution 
of voltage which occurs with steep wave fronts. The 
voltage may be high enough to damage the winding 
insulation. 

In single-layer windings, voltage distributes most 
equally between the turns when the ratio « = \/C,/C,, 
js small, C, being the capacitance of the winding to 

ound and C, the series capacitance across the 
winding. If the secondary of Fig. 6 were a single- 
laver winding of n turns, C,, would be C,/n. Then 
the initial surge voltage distribution would be as 
shown in Fig. 7. In multilayer coils, ratio « is not 
so readily defined. In general, the lower layer-to-layer 
capacitance means smaller effective C,, greater C,,, 
and smaller 2, and more linear initial distribution of 
voltage. Many layers are better than few layers in 
keeping capacitance low. In the limit, a one turn-per- 
layer coil would have small « and good initial voltage 
distribution. 

In practice this extreme is not necessary to avoid 
laver insulation breakdown. It is usually sufficient 
to split the secondary into part-coils, like $; and S, 
in Fig. 4 (b). This reduces C, to half, and increases 
C, to double, the corresponding capacitance of full- 
width coils. Ratio « is reduced and voltage distribu- 
tion improved. 

Even with part-coils there is some nonlinearity of 
voltage distribution, especially in the top layer. This 
nonlinearity may be minimized by providing a static 
shield over the top layer and connecting it to point A, 
Fig. 6. The momentary voltage described above ap- 
pears within the winding, and unless there are taps it 
may not be observable. If a surge suppressor circuit 
(usually a capacitor-resistor network across the sec- 
ondary) is used, it may not appreciably diminish the 
internal winding voltage surge. Although such a surge 
suppressor may be necessary to damp out oscillations 
in the external circuit due to firing of the thyratrons, 
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design precautions outlined here are still desirable in 
dry-type thyratron plate transformers. oo00 
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Table II—Transformer Coil Data— 
Average Commercial Practice 





No. wire gage| Layer insulation, 
(B. & S.) in. 


Space factor, 
Turns per in. | per cent 


















At 0.0005 369 85 
43 0.0005 340 85 
42 0.0005 304 85 
41 0.00075 265 85 











10 0.00075 239 
39 0.00075 215 86 
38 0.001 193 87 
37 0.001 170 7 
36 0.001 155 

































35 0.001 140 88 
34 0.001 124 88 
33 0.0015 110 88 
32 0.0015 98 88 
: 0.0015 88 











0.0015 80 

29 0.0015 71 89 
28 0.0015 | 64 89 
27 0.002 57 89 
: 0.002 52 89 





.002 


4 002 12 90 
23 0 003 37 90 
29 0.003 33 90 


.003 








.005 26 
19 0.005 23 90 
18 0.005 2 90 
7 0.010 19 90 
16 0.010 7 


15 0.010 15 90 
14 0.010 13 90 
13 0.010 12 90 
12 0.010 10 90 
il 0.010 9 90 
10 0.010 8 90 
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Measurement-Il 


Concluding the article begun last month, the author 


describes the remainder of 16 fundamental circuits to show the 


use of electrical weighing methods in automatic control. 


Gerald C. Mayer 
CDC Controt Services, INc. 
Hatboro, Pennsylvania 


IN THE PREVIOUS ARTICLE, the primary and secondary 
elements involved in electrical weighing were dis- 
cussed. Following this, the explanation of a group of 
basic application circuits was begun. The next circuit 
to be covered concerns automatic packaging. In this 
case, containers weighing 1 |b are to be filled with 3 
Ib of material. Since the weight of the containers 
varies considerably, it is necessary to tare out each 
container individually. The ope ration is to be entirely 
automatic. The circuit in Fig. 9 could be used as a 
solution to this problem. It employs differential trans- 
formers and accessory servo components manufactured 
by The Automatic Tempe rature Control Co. 

At original calibration, the transducers for the scale 
and controlling indicator, DT-W and DT-C respec- 
tively, are calibrated against dead weights. Trans- 
ducer DT-T is manually adjusted to balance out the 
tare weight of the platform assembly. Matching at 
calibration is by use of the calibration rheostat which 
changes the input voltage and, hence, the position 
sensitivity of DT-C. Accuracies in the order of 0.2 
per cent can be obtained if care is exercised in setting 
up the controls. Filling and taring time can be about 
3 to 5 sec, depending upon weights and variations in 
tare weight. 
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Protection of Machine Structures. It is often re- 
quired to prevent the overloading of structural mem- 
bers of major equipment by installing a device which 
sounds an alarm if a maximum safe load is exceeded. 
The magnetic strain gage can provide an economical 
solution in the circuit shown in Fig. 10, available 
in package form from the Westinghouse Electric 
Corp. A high-impedence voltmeter is used to indicate 
the strain. An adjustable relay, set to actuate at the 
safe load point, closes an alarm circuit when the 
safe load is exceeded. For best results the line-voltage 
input should be regulated by a good constant-voltage 
transformer since load voltage is changed by line- 
voltage fluctuations. 

In another project, it is desired to indicate the 
weight of a container to the highest degree of ac- 
curacy possible. Reviewing the first two applications 
in the preceding article, it is apparent that a circuit 
having the characteristics of the series type and 
featuring thermostatically controlled load-cell tem- 
perature should be use »d. Unfortunately, neither the 
load-cell output (with respect to force) nor the 
impedance of the variable reactor in the measuring 
circuit (with respect to position) are exactly linear. 
The reproducibility of a strain gage is in the order 


ELECTRICAL MANUFACTURING 


th 
en 
th 
on 


CO 


See Fig. 9: When an empty container is. placed on the scale, 
the momentary start contacts on the positioning mechanism close. 
(hottom). This energizes relay RI and holding relay RH which 
is maintained through the holding contacts RH-1. Relay contacts 
Ri-l close, energizing the line phase of the tare servo motor. Re- 
jay contacts RJ-2 open, disconnecting the control differential 
transformer. Relay contacts R1-3 open, disconnecting the control 
servo motor line phase, preventing it from rotating. When the 
container is on the platform, the armature of transducer DT-W 

i, moved downward and produces an output voltage. The tare 
amplifier, sensing this voltage, drives the 

tare balance motor. This moves armature 

of transducer DT-T in a proper direction 

until its output voltage is equal to that of 

DT-W and 180 deg opposite in phase. When the balance condi- 
tion is reached, a relay in the amplifier is actuated, closing 
normally open contacts BR-1, in turn energizing relay R2. Con- 
tacts R2-1 close, locking in relay coil. Contacts R2-2 open, drop- 
ping out relay RI. This shuts down the tare balance motor (con- 
tacts RJ-2); energizes the control drive motor (contacts R1-4) ; 
and connects the control differential transformer into the circuit 
(contacts R1-3). 

Now, normally open contacts R2-3 close, energizing solenoid 
valve SV-ly which opens the filling valve. When the weight in 
the container rises to about 2-4 lb, the dribble limit switch is 
closed by a cam mechanically coupled to the armature of trans- 
ducer DT-C. This energizes relay R3. Normally closed contacts 
R3-1 open, de-energizing SV-ly and normally open contacts R3-2 
close, energizing SV-lp. This action causes the filling valve to 
close to about one-tenth of wide open, reducing the filling to a 
dribble. 

When the container has been filled to the pre-set net weight, 
the fill switch is actuated by a cam, causing relay R4 to become 
energized. Contacts R4-] open, de-energizing SV-lp and stopping 
the filling operation by closing the valve. Another set of contacts 
on R4, actuates a mechanism for removing the container. 

The entire device can also be run on a time cycle. When the 
container has been removed, the DT-C armature will be in the 
zero position (mechanical stop) and the fill holding circuit will 
be broken. The sequence will be repeated as soon as another 
container is placed on the scale. 


of 1/40th of 1 per cent as limited by the hysteresis 
of both a structural member and the gage proper. 
The resolution is essentially infinite. 

The reproducibility of position of the variable in 
the measuring circuit is determined by the sensitivity 
of the servo system. Assuming an input of 10 millivolts, 
a basic servo sensitivity of 5 microvolts is required 
to obtain a reproducibility of 1/20th of 1 per cent. 
With care in design of the servo amplifier and motor, 
sensitivities of 1 microvolt are not uncommon. Thus, 
the basic reproducibility of such a system could 
easily attain a figure of 1/40th of 1 per cent. To utilize 
this characteristic, the representation must be on a 
scale with resolution of reading of the same order 
or better. If a single-turn dial were used it would have 
to be of about 20 in. in diam to provide this readabil- 
ity. The dial could be directly calibrated against dead 
weights and would provide the desired extreme ac- 
curacy. More often, a much smaller unit is required 
for panel mounting and the readability required can 
be obtained by a multi-rotation pointer with a two dial 
system, Fig. 11. To utilize this system, it is neces- 
sary that the position-load characteristic be linear. 

Fig. 11 also shows a typical strain-gage calibration 
curve. Notice that if the 10 per cent points are con- 











nected by straight lines the curve is essentially dupli- 
cated. Precision 10-turn potentiometers containing 
5000 or more convolutions with linearity tolerances 
of +0.01 per cent are available with taps located at 
each turn. By shunting each turn with the proper 
value of resistance, the potentiometer can be warped 
to almost exactly duplicate the characteristics of the 
strain gage. To more completely eliminate tempera- 
ture effects, all of the resistors and the slide-wire 
potentiometer are of low temperature coefficient and 
are enclosed in a thermostatically controlled atmos- 
phere. 

Effects of temperature and length variations in 
lead wire are eliminated by designing the basic 
measuring-circuit bridge to have an equivalent re- 
sistance equal to that of the strain-gage load cell. 
A dummy lead is installed in the same conduit as 
that of the cell- -connecting wire. This entire circuit 
is essentially similar in operation to that of the series 
circuit. In addition, a capacitive balance network is 
added to phase the strain gage output with that of 
the line by balancing the capacity of the gage proper 
and the interconnecting cable. CDC Control Services, 
Inc. has designed and manufactured a_ prototype 
model based on Fig. 11 which maintains accuracies 
of +0.05 per cent. 


Automatic Recording. Electrical load-cell weighing 
is adaptable to automatic recording of weights. The 
weight record is usually in the form of a printed 
ticket. Extreme accuracies are required because some 
applications are subject to Bureau of Standards and 
local Weights and Measures Department regulations. 
A recording system has been developed by the Cox 
Stevens Co. Special highly accurate strain-gage load 
cells are used, having four or more active load 
columns in a single cell to obtain good side load 
stability and increased usable output. A precision indi- 
cator and printer is employed for this application. 
Accuracies of 0.01 per cent of the applied load are 
obtainable. 

Fig. 12 shows in block form the electronic system. 
Although only two load cells are indicated, four 
or more are generally used depending on platform 
length and capacity. The gages are energized by a 
375-cps oscillator. The instrument is of the self-bal- 
ancing servo type with a continuous slide wire in 
the measuring circuit. The resolution obtained is not 
limited by the number of convolutions which it is 
physically possible to place on a conventional wound 
slide wire. The wire itself is warped to conform io 
the slight non-linearity of the load cells. The cells 
are matched as to output through careful manufacture 
and selection. 

Weight indication is on a dual dial system similar 
to that of Fig. 11. An effective scale length of 125 ft 
is obtained. The amplified unbalance signal is de- 
modulated and the resultant d-c signal, which fluc- 
tuates with impact and load swaying, is integrated 
to give an accurate average reading. This signal is 
then modulated with a 60-cycle wave, the output of 
which is determined by the magnitude of the un- 
balance signal and its phase, which is established 
by its direction. This voltage is then amplified and 
used to drive a 60-cycle, 2-phase servo motor which 
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FIG. 11—High accuracy weight-indicating sys- 
tem. With proper design, the servomechanism 
can be made sensitive to transducer outputs as 
low as 1 microvolt. 
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FIG. 12—Block diagram of electronic circuits 


employed for automatic recording of weight. 
Accuracies of 0.01 per cent of the applied load 
are. obtainable. 
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balances the instrument and drives the pointer di- 
rectly through a mechanical differential. Velocity 
damping is obtained by coupling a tachometer to the 
servo motor and using the d-c output, which is pro- 
portional to speed, as a negative feedback signal. The 
print wheels are positioned through a synchro system. 

Zeroing is accomplished through the mechanical 
differential so as not to disturb the matching of the 
slide wire and load cells. The instrument will balance 
in 3 sec and a hold-out device is included so that 
no printing can occur until the instrument is in 
balance. 

In another proportioning application, a 2000-lb 
container is to be filled automatically when the 
operator depresses a button. The weighed batch is 
then automatically delivered to a processor or pack- 
aging equipment. The strain- -gage transducer can 
supply a solution to this problem. However, the 
reluctance-type transducer can serve equally well 
and, when used with a servo-type secondary instru- 
ment, will provide comparable accuracies. The 
Wiancko force cell and the Foxboro electronic instru- 

ment are a satisfactory combination. The 1000-cycle 
excitation employ ed in this instrument is of distinct 
advantage since the current drawn by the transducer 
is held to a minimum because reactance is relatively 
high. 

Fig. 13 shows a typical circuit employing the above 
combinations. In a servo or self-balancing system, 
sensitivity and hence accuracy is dependent upon 
the ability to recognize whether an output from 
the measuring element is exactly in phase or out of 
phase with the input signal. A variable-reluctance or 
inductance-measuring element subjected to changes 
of the measured variable produces extraneous phase 
shifts of varying magnitude. The circuit shown, as 
supplied by ‘Faxboun. includes a phase output con- 
trol which eliminates the effects of these unwanted 
phase shifts. Because of manufacturing difficulties, the 
reactances of both arms of the weight transducer 
- not exactly equal with zero force on the element. 

A phase- -balance control is included to balance the 
initial transducer unbalance. 

Referring to Fig. 13, it is seen that the measuring 
circuit is composed of two bridges. The lower bridge 
contains the inductive sensing element and the con- 
trols required to fully utilize the capabilities of the 
primary element. The controls provided are as 
follows: 

1—Zero Set—Balances out any inherent resistive 

unbalance in the reluctance transducer. This 
adjustment is also used to suppress the true 
zero or as a tare adjustment. 

2—Phase Balance—Balances out the phase unbalance 

due to unequal reactive components of the 
weight transducer. 

3—Phase Output—Adjusts the phase of the output 

so that it is exactly in phase with the input 
when the transducer is loaded to its full scale 
value. 

4—Range—Adjusts the range of the instrument to 

facilitate calibration or span adjustment. 

The upper, or measuring bridge operates in the 
same fashion as the series unit described above. With 
proper adjustment and care in calibration the system 
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will measure weight with a limit of error of about 
0.25 per cent. 

The setting of the fill switch can be made from 
the front of the instrument and is easily changed. 
Dribble feed, if required for accuracy, can be ob- 
tained. Two or more ingredients can be batched in 
the same hopper by the addition of switches on the 
servomechanism and additional relays as required. 


Batching. One of the most common functions of a 
weighing system is that of batching. In many pro- 
cesses, it is necessary to batch many ingredients at 
various points in the flow plan. Often a graphic panel 
is invaluable for process operation. Accurate minia- 
ture secondary instrumentation is available and pro- 
vides an excellent tool for this service.* The Streeter- 
Amet Co. recently announced an_ instrument 
occupying only 5 by 8 in. of panel space. Weight 
indication is in digital form for easy readability. 
The batch weight is set on a calibrated dial located 
on the panel. The operation and circuit is similar to 
that shown in Fig. 5 of the first part of this article 
for a single circuit. The servo motor drives a high 
speed numerical counter rather than a pointer and 
print wheel. 

Many times because of some characteristic of the 
material contained, the only means of gaging level 
in a tank is by weight. Usually, accuracy within a 
few per cent is permissible and the high precision 
and relatively high cost of a servo system is not 
required. An amplifier, stabilized by negative feed- 
back, Fig. 14, can be used at relatively low cost and 
will provide ample accuracy. A constant- -voltage 
transformer minimizes the effects of line- -voltage 
changes on both the load-cell input and the amplifier 
proper. A capacitance balance adjustment is provided 
to equalize the gage and input transformer capac- 
itively. A capacitor of 0.05 mf and a resistance of 
25,000 ohms will cover most situations. 

The a-c amplifier employs sufficient negative feed- 


* Refer to “Design of Graphic Control Panels, “‘Evecrrica MANUFACTURING, 
April 1954. page 109. Available as a reprint. See page 262. 
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back to make its gain relatively independent of tube 
changes. An adjustment of this feedback is used to 
calibrate the gage with the indicator. The output 
of the voltage amplifier is demodulated, normally 
using germanium diode rectifiers in a full bridge 
circuit. The output of the demodulator is thus pro- 
protional to the input voltage or weight. The demodu- 
lator output can be indicated on a d-c millivolt meter 
calibrated directly in weight or level. If required, a 
contact for alarm may be incorporated in the meter 
or in the amplifier circuit by use of precision differ- 
ential relays. 


Conveyor Control. Conveyor belts represent the 
most common form of gravimetric feeders and, as in 
liquid flow, the dynamics of the system are important 
if good control is to be obtained. Fig. 15 shows an 
all-electronic system which affords excellent control 
on constant-weight belt feeders. Controllers of this 
type are made by the Swartwout Co. The belt is 
driven by a synchronous motor to obtain constant belt 
speed. The weighed section represents a certain length 
of belt and its weight is proportional to the flow rate. 

The strain gage is supplied by voltage from the 
preamplifier which also amplifies the gage ouput. 
Both the set- “point and strain-gage outputs are affected 
by variations in line voltage and are, therefore, made 
self- -cancelling to eliminate errors. The a-c amplifier 
input is the difference between the strain-gage and 
set-point voltages. The degree of amplification of the 
difference voltage depends on the proportional band 
setting which is determined by the characteristics and 
location of the rotary feeder and belt speed. This set- 
ting is as low as possible to provide a high gain. The 
output of this amplifier is thus proportional to the 
difference between the strain-gage input and set-point 
voltages. With proper control action, it should be zero. 
This output then goes to the phase sensitive rectifier 
which converts it to a proportional d-c voltage, whose 
polarity is determined by the phase of the input. This 
indicates whether or not the strain-gage input is 
greater or less than the set-point voltage. 
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The purpose of the reset circuit is to provide a 
controller output proportional to the time integral of 
the input. This means that the output can have any 
value after sufficient time has elapsed, despite essen- 
tially zero input. This permits the system to accom- 
modate for changes in variables such as material 
density and distribution over the belt. The controller 
output is then fed into the control circuit of an elec- 
tronically controlled variable-speed motor to deter- 
mine its speed. As the motor drives the star or rotary 
feeder to supply material to the belt, it controls the 
weight going over it in accordance with its deviation 
from a predetermined rate established by the set 
point. This system is marketed by Weighing Com- 
onents, Inc., and has produced accuracies of control 
of better than +0.5 per cent over short tiie periods 
(1 min). 


Totalization. It is often sufficient to know only the 
rate of flow and to totalize the flow. Large conveyors 
normally use induction motor drives which are sub- 
ject to speed variations due both to voltage varia- 
tions and load changes. For accurate results, compen- 
sation must be provided. Fig. 16 shows a circuit for 
this type weighing which accurately performs inte- 
gration in the load-cell circuit. The d-c tachometer 
is mechanically connected to the conveyor belt and 
produces an output proportional to volts per ft per 
min. This output integrated with the load-cell output 
can be indicated, recorded and totalized on d-c po- 
tentiometer type instruments. 

The Control Cells Co. has developed a reluctance- 
type system for mounting in vehicles to measure axle 
loads. The transducers are extremely rugged and pre- 
liminary studies show good accuracy characteristics. 
Fig. 17 shows the system in block form. The induc- 
tance of the transducer legs is varied by the force as 
described above under magnetic strain gages. The 
manual balance potentiometer is rotated until the 
sensitive galvonometer reads zero. The position at the 
manual balance potentiometer is read on a dial cali- 
brated directly in pounds. The output is rectified to 
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utilize the characteristics of a d-c galvanometer. The 
various axle or wheel loadings can be read on the 
same indicator by means of a selector switch. 


Automatic Rejection. Check weighing is often re- 
quired to ascertain whether or not a container is 
sufficiently filled or is overfilled. Because the check- 
weighing operation is normally done at high speed, 
the dynamics of an electronic system are well suited. 
Fig. 18 shows a check weigher for inspecting con- 
tainers which have been filled with 10 units of mate- 
rial. Any containers missing one or more units are 
rejected. All weight tolerances on units and containers 
must be carefully checked to determine if check 
weighing will detect the absence of one unit despite 
the fact that certain tolerances are allowed in the 
weights of units or containers. A spacing mechanism 
is placed on the feed end of the weighing section to 
prevent more than one container from being on this 
section during weighing. 

A photocell is placed on the conveyor so located 
that it will detect when a container is fully supported 
by the weighing section. This actuates a relay which 
completes the circuit to the checking-relay contacts. 
In Fig. 18, the difference between the strain-gage out- 
put (as determined by the weight of a container) and 
the set-point or manually selected rejection weight is 
amplified by the a-c voltage amplifier. The phase of 
the input will be determined by whether the strain- 
gage output is greater or less than the set ponit. The 
plate voltage to output tubes A and B is supplied by 
the line. If the weight is high, tube A conducts for 
'2 cycle since both its grid and plate voltages simul- 
taneously are positive. Tube B cannot conduct be- 
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FIG. 17—Reluctance-type 
transducer circuit for 
vehicle loads. 
Actual unit is compact, can 
be mounted permanently 


in individual vehicles. 


measuring 


cause its plate is negative. On the next % cycle, tube 
A does not conduct because its plate and grid are 
negative. Tube B does not conduct since its plate is 
positive but its grid is negative. Relay R, is energized 
signifying overweight and R, will be de-energized. 
For zero difference neither tube conducts and both 
relays are de-energized. For underweight, the input 
and grid polarities are reversed and R,, is energized. 
Trimmer adjustments RT, and TR, are provided so 
that a band of acceptable tolerance conditions can be 
made for over-under applications. If the photocell relay 
is pulled in and the carton is underweight, relay R, 
and time-delay relay TDR-I are energized. This ac- 
tuates the rejection solenoid, pulling the arm over to 
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FIG. 18—System using weight measurement to check 
numbers of units deposited in containers during a 
packaging operation. 


remove the carton from the line. If the carton is of 
correct weight it will pass on. 

In either event, when the carton crosses a second 
photocell located a carton’s length away from the end 
of the weighed section, a momentary contact on its 
relay releases the spacer mechanism and the next car- 


ton starts onto the weighing section. Speeds of a few Fioon-rTo-rLoon Tox in the brazina.of 


hundred weighings per minute can be obtained with squirrel-cage induction motor rotors has 
proper component and belt speed design. The system been reduced from 1% hr to 15 min 
is normally calibrated against check weights. ©! through the use of a new brazing tech- 


nique developed by the Selas Corporation 
of America, Philadelphia 34. Actual braz- 
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Co.; Thwing-Albert Instrument Co.; Weighing Compo- high speed. Brazing alloy can be replaced, 
nents, Inc.; Westinghouse Electric Corp.; Wiancko Engi- instead of hand fed. This feature, plus the 
neering Co. . fact that the heating cycle is controlled 


automatically, assures reproducibility of 
results and releases the operator for other 


@ @ @ To secure one reprint copy of both Part | and Part II related operations during the heating pe- 
article without charge circle No. 123 on card in the Reader Inquiry riod. The timing control is obtained 
Facility, page 263 through use of a Selas combustion con- 


troller which provides both physical and 
chemical control over the combustion 
reactions. 

The cost of the natural gas consumed 
in the brazing operation is 34% c. as com- 
pared with up to $2 for oxy-acetylene 
used in manual torch brazing methods. 

OO 
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Physical Data on Commercial 


Silver Solders 


Thermal and mechanical properties of the available 


commercial grades are tabulated and related to trade designations. 


ASTM Standards, and Federal and Military Specifications. 


Karl M. Weigert 

GoLDsMITH Bros. SMELTING & REFINING Co. 

Chicago, Illinois 

SoME DATA on physical properties of commercial silver 
solders were first published at the beginning of their 
introduction around 1930. (1)* Most of the alloys were 
of the silver-copper-zinc type, covered by the ASTM 
Spec. B 73-29, Standard Spe cifications for Silver Sol- 
ders. In later years these alloys were modified by addi- 
tions of cadmium up to 28 per cent and manganese, 
nickel and tin up to about 5 per cent for special appli- 
cations. During 1952 a new tentative brazing filler 
material specification B 260-52T was proposed and 
adapted by the ASTM in connection with the American 
Welding Society. Some of the useful alloys of the old 
Spec. B 73-29, such as Grades 1, 2 and 3, were not rein- 
corporated into the new specification - are still pro- 
duced commercially. The 50 per cent silver, copper, 

zinc and cadmium alloy is not listed in the ASTM 
B 260-52T specifications, although it is covered by 
Federal Spec. QQ-S-561 d, C1.4. 

The accompanying table summarizes alloy composi- 
tions and physical properties of commercial designa- 
tions and applicable designations of available brazing 
alloys arranged in descending order of silver content. 
Except for the appended figures provided by the In- 
dium Corporation of America on the indium solders, 
containing in general 5 to 10 per cent silver, the data 
were assembled from measurements made in the Re- 
search Department of Goldsmith Bros. Smelting & Re- 
fining Co., using conventional measurements except as 
noted. 

Only Goldsmith materials were tested. Correspond- 
ing trade designations of other suppliers and govern- 
ment agencies are added for the convenience of the 
reader in identifying brand names with standard com- 


*Italic numerals in parentheses refer to cited references at end of text. 
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positions. All patents of proprietory alloys have expired 
with the exce ption of the 56 per cent silver alloy con- 
taining up to 5 per cent tin. Standard compositions are 
obtainable from all commercial producers. 

All samples checked by chemical analysis came 
within ‘2 per cent of their nominal composition. Hard- 
ness readings were taken on a Rockwell superficial 
hardness tester on the 30 T scale and converted to 
Brinell numbers, 500 kg, 14» mm ball on the standard 
conversion chart. 

The tensile and shear strengths were determined on 
a Tinius Olsen machine. Tensile strength tests were 
made on % in. cast rods and the elongation determined 
for 2 in. length. The shear test of the cast was done be- 
tween sliding plates. The shear test of the soldered 
joint involved the use of a circular plug of steel % in. 
in diam. and 0.20-0.25 in. high brazed into a ring with 
a clearance of 0.002 to 0.005 in. (ASTM Spec. B 260- 

52T, p. 8), which can be easily observed under the 
microscope after the braze is made and the ring- plug 
assembly milled to a height measurable to 0.001 in. 
The assembly is placed in a special anvil in the com- 
pression testing machine and the plug is then pushed 
out. A test of this kind previously described (2) indi- 
cates that the shear strength of the joint approximates 
the strength of the brazing alloys themselves. Inci- 
dentally, the assumption that it takes strong alloys to 
form strong joints independent of clearance over 0.005 
in. was confirmed by H. R. Brooker and E. V. Beatson 
(3) and discussed in an article on the design of brazed 
joints (4). Observations show that the breaks occurred 
inside the joints and not in the boundaries of the parent 
metal. 

The crystal structure of the alloys was determined 
by microscopic observations. Phase changes could be 
correlated to the variation of physical properties re- 
ported elsewhere by the author (5); others were sub- 
mitted for publication in The Welding Journal. 
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| | Melting Range | 
Pangeiion. per cent -_—— 
j— — —| ———'!— tig |\———_——| Solidus | Liquidus| 
No. | Ag | Cu | Zn Cd | Other | deg. F | deg. F 
a _ a . - ae . paaieiiandtee 
| } 
| | | 
l 85 | Mn 15 1760 1778 
2 80 16 | 4 1360 | 1490 
3 75 | 22 | > 1365 | 1450 
4 | 75 | 2 | 5 1350 | 1425 
5 q@ | f eD el 1310 1325 
si mm }28 | | | 1435 | 1435 
7 | 7 | 20 10 1335 | 1390 
8 | 65 | 20 15 1280 | 1325 
9 65 28 Mn5, Ni2 1380 | 1450 
| 
10 60 | 25 15 1260 | 1325 
ll 60 | 30 Sn 10 1120 | 1370 
12 60 | 27 In 13 1125 | i870 
13 6 | 2 17 Sn 5 1145 | 1205 
14 54 10 | 5 Ni l is7a” | 1575 
15 50 15.5) 16.5) 18.0) 1160 L175 
16 50 15 25 10 1160 1185 
17 50 4 16 1275 1425 
18 50 | - Ve" L175 1450 
19 50 | 28 22 1250 13.40 
20 15 15 16 24 1125 1145 
21 5 | 30 25 1250 1370 
22 15 18 21 16 1140 1190 
23 11 17 18 | 24 1125 | 1190 
24 10 18 15 27 1135 | 1205 
25 0° | 30 28 Ni 2 1240 1435 
26 10 36 24 1250 | 1400 
27 10 30 25 Ni 5 1250 | 1600 
ze 61 63S art 2 1s | 1125 | 1295 
29 | 30 29 21 2 1125 | 1300 
| | 
30 | 30 | 38 | 32 | | 1370 | 1410 
31 20 | 45 | 30 | 5 1140 | 1500 
oe poet CU} USS | 1430 1500 
33 | 15 | 80 | PS 1185 | 1500 
34 10 | 52 38 | 1550 | 1580 
35 (CO + i | Sn8 1225 1805 
36 | 6 86.5 a 1185 | 1380 
37 5 58 37 | 1575 | 1600 
38 2 9] P 7 | 1185 | 1450 
| 
Indium solders containing silver and lead 
39 N.A. In 90 314 
40 | N.A. | In 80 146-536 
1] N.A. | In5 545 
42 N.A. | In5 554 
— — _| _ — o_ _ 
*Correction accepted by AMS Spec. 4772A. 


The melting and flowing temperatures were deter- 





——_—__ i; 
Recom- Elong. 
mended Shear Strength Tensile in 
| soldering | strength | 2 in. of | Hy: 
temp., | Joint, As cast, as cast, alloy, nites 
deg. F psi psi psi % a a No. 
a A 
| 1800 20,000 | 20,000 20,000 20 a9 
1500 25,000 | 42,000 10,000 20 110 9 
1450 25,000 | 41,000 10,000 20 110 3 
1450 |} 25,000 | 42,000 10,000 20 110 
| 1325 | 27,000 30,000 30,000 25, 55 5 
1450 23,000 10,000 10,000 20) 199 6 
1400 30,000 | 44,000 10,000 2) lis 7 
1350 33,000 | 50,000 30,000 1] 135 4 
1500 32,000 | 41,000 10,000 15 105 9 
1350 30,000 | 50,000 15,000 15 130 \¢ 
1350 30,000 | 50,000 | 45,000 10 140 I 
1300 25,000 10, 000 10,000 15 115 I: 
1250 28,000 | 45,000 50,000 10 130 l 
1600 30,000 50,000 50,000 10 130 | 
1175 30,000 13,000 60, 000 10 115 l: 
1200 22,000 50,000 50,000 15 rn li 
1425 30,000 16,000 15,000 15 13 1 
1270 30,000 46 ,000 60,000 10 130 l 
1350 35,000 51,000 15,000 10 133 l 
1150 35,000 | 45,000 60,000 10 130 2 
1375 33,000 17,000 55,000 5 140 2 
1180 34,000 17,000 55,000 5 130 2 
1160 32,000 11,000 55,000 5 130 2 
1200 25,000 36,000 55,000 5 120 2 
1400 37,000 16,000 | 50,000 5 125 : 
1400 35,000 49,000 | 55,000 10 130 
1500 10,000 18,000 50,000 10 105 
1300 35,000 38,000 50,000 5 125 
1300 | 32,000 42,000 | 30,000 5 105 
1100 =| 45,000 50,000 | 60,000 5 160 
1400 32,000 15,000 12,000 > 105 
1450 35,000 | 40,000 | 55,000 is | 150 
1300 - . . 5 | (160 
1580 35,000 15,000 65,000 | 200 
1550 | 160 
1300 | | 190 
1600 |} 33,000 | 160 
1300 | 190 
1,600 1.650 61 2.68 
2,150 2,550 58 5. 24t 
2,830 1,560 36. 8.98 
3,180 | 5.730 23 9 00% 


1500 kg load on 0.1 mm ball. 


t100 kg load 








mined from cooling curves taken on a Leeds & North- 
rup potentiometer type recorder and an enclosed cor- 
rosion resistant Marshall-Tip thermocouple. In ASTM 
B260-52T, solidus and liquidus terms are used. Solidus 
is defined as the highest temperature at which the metal 
is completely solid, in other words, when melting starts. 
Liquidus is defined as the lowest temperature at which 
the metal is completely liquid. A brazing material with 
a wide temperature range between solidus and liquidus 
usually forms constituents that tend to segregate dur- 
ing the melting process. The lower melting phases will 
flow first, and unless the heating is rapid, will leave 
behind a “skull” of the high melting residue that does 
not flow into the joint. This so-called liquidation has 
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been found useful for forming substantial fillets on 
loosely fitted parts. The GB 41 per cent alloy (see 
table) has been found adv antageous in this respect. 

From a composition point of view the silver solders 
can be classified in general into seven groups; in de- 
scending order of percentage silver content as follews: 


1—Silver-copper-zinc alloys 
2—Silver-cadmium-copper-zinc alloys 
3—Silver (cadmium )-copper-nickel-zinc alloys 
4—Silver-copper-tin-zinc alloys 
5—Silver-copper-phosphorous alloys 
6—Silver-lead-tin alloys 

7—Silver-lead-indium alloys 


MANUFACTURING 


ELECTRICAL 

























t+ + e+ 








Some Commercial Designations, ASTM and Government Specifications 


Unit. Wire 


Am. Plat. Handy & & Sup. Co. F ederal | SAF 
Gold- Works Harman (S=Sil) ASTM Spec | U.S. Mil. Aero. 
smith G= (E=Easy- | (SB=Sil/- QQO-S- | Army | S-15395 Mat | 
No. Bros. Silvaloy) Flo) Bond) B73-29 | B260-52T | 561d |57-95-la| Ships Spec. 
in | Ts a - ie ed anni 
85Ag- (Super- (Super- 
| 85 850 15Mn 2 BAg Mn sedes sedes 
9 80 A-49 IT S-80 8 tS. Navy 17761 * 
3 75 Hard Hard Air 17-5-13C) 
| 405 1 Force 
5 975 Ir 41 Spec 
6 42 301 BT | 11342) 
7 70 Med. Med. S-Co 7 | BAg-10 
eet) 65 Kasy Easy S-Loy 6 BAg-9 2 
9 65 MN RE-MN 
| | 
0 | 60 A-33 RT S-Tex 
1] 160 RT-SN 
12 260 | 
13 56 S-355 ER S-TIN BAg-7 
4 54 ED AMS 4772 | | 4772, 
15 50 | $-50 E50 SB-50 ee] 1\ | 4770B 
16 150 6A | | 
7 250 S-25 KTX S-Con > BAg-6 
18 350 503 EK #3 SB-50N BAg-3 5 \ 
19 650 A-28 E-T 45 | 
20 15 S-45 E 45 SB-45 BAg-1 % . Vil 
9] 145 A-18 DE S-TITE I BAg-5 l 
99 245 
23 11 
94 140 S-40 
25 240 S-250 SS S-NIK BAg-4 
% 340 A-14 Dl S-EEN 
97 540 
28 35 S-35 E 35 SB-35 BAg-2 8 8 Vill L768T 
»9 31 
30 30 A-13 NT S-30 
3] 20 S-20 ATT No. 140 5 
32 120 A-1] AT Spec. | No. 113 2 0 0 0 
33 15 S-15 Sil-Fos | S-LO BCuP-5 | 3 Il 
34 110 A-4 l 
35 07 SNH 7 
6 06 PHOSON | | BCuP-4 
37 05 TE Spec. | 
38 02 
Indium Corp. 
39 lIndalloy 3 
10 Indalloy 2 
11 Indalloy 6 | 
12 \Indalloy 12 


Group 1. Alloys range from 80 per cent down to 20 
per cent silver and are the strongest alloys available. 
They are covered by grades 8 to 4 of ASTM Designa- 
tion: B73-29 and by classification B Ag-5-6-8-9-10 and 
-11 of ASTM B260-52T, AWS designation A5,8-52T; 
also by government and agencies specifications. They 
have recommended soldering temperatures in the range 
of 1250 F to 1500 F and can be applied to both ferrous 
and non-ferrous assemblies. B Ag-8 alloy with 72 per 
cent silver (silver-copper eutectic) is widely used in 
assembling s electron tube parts. In a vacuum, it requires 
no flux. It is also used for furnace brazing or beryllium 
copper parts. The alloy is generally free flowing but 
does not flow well on ferrous metals. Another alloy 
used in vacuum applications where zinc and cadmium 


SEPTEMBER 1954 








would vaporize is the indium bearing alloy GB 260. 
The high silver content alloys are a good color match 
for joining sterling and coin silver parts. By using two 
or more grades with different melting points, ay braz- 
ing can be effected. 

B Ag-5 and -6 alloys are used for beenting copper 
parts in electrical equipment. B Ag-5 (Ag 45 per cent), 
B Ag-6 (Ag 50 per cent) and B Ag-7 (Ag 56 per cent) 
are also used in fabricating stainless steel and non- 
ferrous parts for dairy and food processing machinery 
where the use of cadmium-containing alloys might be 
prohibited by health ordinances. 

Group 2. Alloys with a cadmium content from 15-27 
per cent form a class of their own with remarkably 
low melting points but somewhat less strength, due 
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to the formation of less ductile beta phases of copper 
in connection with cadmium and zinc. They can be 
used for both ferrous and non-ferrous metals. 

With a much broader melting range than the 45 and 
50 per cent silver solders, B Ag-2 is applied on the 
poorer fitups, but heating must be rapid to avoid ex- 
cessive liquation. A typical application for B Ag-1 (45 
per cent Ag) is the assemblage of evaporator coils to 
inner liners in domestic refrigerators. Another applica- 
tion is to beryllium copper parts. An intermediate alloy, 
GB 41, is a recent development intended to produce a 
neat fillet, advantageous where the parts are subse- 
quently to be plated. With a melting range of 1125 F- 
1200 F and a recommended soldering temperature of 
1160 F, the material is usually applied in the form of 
rings or inserts where ferrous metals are being joined. 
Alloy B Ag-2 is a popular material widely used in mass 
production torch brazing, also induction heating, espe- 
cially where the work is carried on conveyors. It freezes 
quickly after the joint is made. 

Group 3. BAg-3 (50 per cent silver, 3 per cent nickel) 
is a filler metal especially designed for brazing ce- 
mented carbide tool tips to shanks. Nickel and cadmium 
do not go well together over 1300 F as the cadmium 
breaks up into fumes. Nickel bearing silver solders do 
not fully liquefy at 1270 F, but this temperature is 
recommended for a proper brazing job. This is one of 
the exceptional cases (GB 41 is another one) where 
the recommended soldering temperature lies under the 
liquidus temperature. This is also the case for the 
B Cu P series (Silfos) covered by ASTM B260-52T, 
p: 6. 

Two 40 per cent cadmium-free silver solders (BAg-4 
with 2 per cent nickel, GB 240; and another with 5 per 
cent nickel, GB 540) are used at higher temperatures 
ranging from 1400 F to 1600 F, somewhat below the 
liquidus temperatures. Processes have been worked out 
where two operations like brazing and heat treating 
by quenching from high temperatures can be combined 
as “two-in-one.” These alloys can absorb contraction 
during rapid cooling. A 54 per cent silver alloy (see 
table) with 1 per cent nickel (AMS 4772A) is applied 
where austenitic steels require a high joint strength up 
to 800 F. At the next revision of this AMS specification 
the solidus temperator of 1325 F will be corrected to 
1375 F. according to the writer's recommendation 
based on redeterminations. 

Group 4. Tin is introduced in silver solders for vari- 
ous purposes. The 60 per cent silver alloy is used for 
Heliarc controlled atmosphere brazing. The 56 per cent 
silver alloy was introduced to give a color match in 
the fabrication of stainless steel in the manufacture of 
dairy and food machinery. The 5 per cent silver alloy 
(balance tin) is a low melting filler material. 


Group 5. For use with copper-base alloys only, the 
silver-copper phosphorous alloys are self-fluxing on 
copper and widely used in fabrication of electrical con- 
ductor parts. There is limited use on silver, tungsten 
and molybdenum. Joints made with these filler metals 
( BCuP-3, -4 and -5) on copper have excellent electrical 
and thermal conductivities. Their melting ranges are 
wide; hence they have to be heated rapidly to avoid 
excessive liquation. BCuP-5 is recommended where the 
joint clearances cannot be held closer than 0.003 to 
0.005 in. 
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While no ductile silver solders are available with 
melting ranges between 800 F to 1100 F, silver is bene. 
ficial in strengthening the low melting so-called soft 
solders. The strength of these joints is only 14 of that 
of the high melting silver solders but is sufficient for 
some applications. 

Silver-cadmium alloys ranging from 5 to 10 per cent 
silver are used in soft solder applications where the 
relatively high melting point (650 F) is advantageous 
(e.g., step-soldering ). Silver-cadmium-zinc alloys with 
silver ranging from 15 to 20 per cent and zinc up to 30 
per cent combine these melting features with high 
strength joints. , 

Group 6. Silver additions from 1 to 5 per cent have 
also been proposed for the dip soldering. The Pb/Sy 
eutectic bath melts at 183 C. The silver-lead-tin eutec. 
tic ( Ag 1.35, Sn 62, Pb bal.) melts at 178 C (345 F) (6), 
It has also been found that small silver additions keep 
the bath from being contaminated through copper com- 
ing in contact during the soldering operation. (7). 

Group 7. There is a wide range of soft solders con- 
taining indium in amounts ranging from 5 to 90 per 
cent. Some contain silver and some silver and lead (see 
table ). Silver is in the range of 5 to 10 per cent. These 
materials have been used in soldering leads to thin 
metal films such as are encountered in piezoelectric 
crystal electrodes, transistor electrodes, semi-conductor 
materials like silicon and germanium, and on evap- 
orated or electroplated films of gold, silver, aluminum, 
platinum, nickel, copper and indium. 

On the top of the list is silver-manganese, a tough 
and ductile alloy with a narrow melting range slightly 
above the melting point of pure silver (AMS Tent. 
Spec. 4766). The principal use of this alloy is in joining 
high temperature materials for jet engine parts such 

Bis 
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as austentitic stainless steel and titanium. 
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TODAY’S DESIGN 


New Time-Recorder 


Clock is Jam-Proof 


Qverrunning devices in the form of ratchets with spring-loaded followers 


Paymaster 
Time Recorder is characterized 

by its large clock dial with 
backward tilt. 






permit resetting to be done in a time-recording clock without damage to the 


“works.” 


Some of the more interesting design problems that arose in the 


development of this electromechanica! product are described. 


Carl K. Gieringer, President 


Vernon Kleimeyer, Chief Engineer 


The Cincinnati Time Recorder Company 


IN FORMULATING THE REDESIGN of its line of time re- 
corders, The Cincinnati Time Recorder Company had 
at hand a vast amount of customer reaction regarding 
desirable features which should be incorporated in the 
new design. Every user of time clocks, for example, de- 
sired a large, easily readable clock with hands which 
accurately indicated time, as well as corresponding 
precisely with the registrations made on the time card. 
The demand for a large clock probably stems from the 
innate characteristic that we are all clock watchers. 
The old spring-driven time clocks were always char- 
acterized by a large dial. With the use of a sy nchronous 
motor, the clock dial and hands shrank in size, mainly 
because of space limitations and improper relationship 
attached to its value from the user's standpoint. Our 
last 800 series recorders had a dial only 3% in. in diam. 

Aside from the large dial, other design objectives 
included: 

Appearance. The appearance must be modern and 
functional in keeping with general office equipment 
design. 

Minimum width. Since many time clocks are in- 
stalled in narrow aisles, it is important to hold the pro- 
truding dimension to a minimum. 

Operation in conjunction with any payroll system. 
Variables such as the printing wheel combination, size 
of time card, signal attachment, tardy indicator attach- 
ment, movement of card, type of drive, etc., must be 
considered. The unit should be able to operate with 
tabulating cards or standard time cards. 
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Simple scheduling of the automatic features. A sim- 
ple method of setting up or changing the shop bell 
ringing schedule, the tardy indicator, and time card 
position must be provided. 

Jam-proof unit. The mechanical design of the mech- 
anism must be such as to make it impossible for a per- 
son to inadvertently jam or bend the parts by improp- 
erly attempting to ‘set the unit to proper time. 

Easy ribbon change. The ribbon mechanism must 
assure a long ribbon life and simple means of changing 
worn ribbons. 

Cost. Last, but not least, the unit must be competi- 
tive in price with other automatic time recorders. 
Appearance Design 

The appearance of the new Paymaster automatic 
payroll recorder, Fig. 1, is built around the 7-in. clock 
dial—double the size of the former model. To make 
reading easier and add to smartness of the case design, 
the front face of the case is given a 6-deg tilt off vertical. 
By rearrangement of the internal mechanism and basic 
change in design of the chassis, we were able to reduce 
the maximum depth from the wall—the protruding di- 
mension— to 9% in. or almost 3 in. less than the previ- 
ous model. 

The two-tone paint finish is slate gray wrinkle on 
the sides, back and bottom, with a smooth harmonizing 
gray hammerloid on the top and front panel. The 
smooth finish on the top provides a surface which can 
be easily kept clean. The wrinkle finish on the sides and 
back provide a smart, practical finish for the spot 
welded case construction used. 

Generally the recorder is hung on a wall in actual 
use and three mounting holes and pads are provided 
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for this purpose. For alternate bench mounting, rub- 
ber feet are supplied. They serve a double purpose by 
eliminating the possibility of scratching the prospect's 
desk when a salesman demonstrates the unit. 

The mechanism chassis is shock mounted with rub- 
ber isolators to prevent strains from the mounting case 
being transferred to the mechanism. These mounts can 
be seen in Fig. 2. The mechanism can be entirely re- 
moved from the case by removing two screws at the 
top and two cotter keys at the bottom. 

To assure that the indicated time on the card cor- 
responds exactly with the clock hands and thus avoid 
employee grievances, the clock is geared directly with 
the type wheel section and both are set to correct the 
time by a single setting knob. As will be shown later, 
the mechanism is mechanically impulsed once each 
minute. A pawl and 60-tooth detent wheel on the min- 
ute hand shaft of the clock insure that the minute 
hand will always indicate to the exact minute. This 
detent eliminates play in the clock hands due to back- 
lash in the gear train. In previous designs the gear train 
play prevented the minute hand from precisely indi- 






148 





FIG. 2 (Top left)—The mechanism chas- 
sis is supported at the back and base on 
rubber isolators shown at A and B. The 
“comb” and solenoid mechanism for 
changing the card bottom abutment is 
shown at left. 


FIG. 3 (Left)—The ribbon shift mechan- 
ism is assembled directly to the type 
wheel assembly. Lever L driven by the 
printing solenoid causes the ribbon to 
move after each registration. 


FIG. 4 (Above)—The flexible coupling 
(encircled) between the type wheel shaft 
and clock drive shaft provides tolerance 
in mounting the type wheel mechanism in 
place. 


cating the time actually registered on the time card. 
Fig. 2 also illustrates the chassis structure which is 
basically the plate and pillar design found in clock- 

works. The pillars are held to the plates through screws 
with lockwashers in place of riveting over the pillar 
heads since there has to be provision for changing cer- 
tain key parts like the time wheel mechanism. Previ- 
ously a cast iron frame of much greater weight had been 
e mploy ed. 

Functionally, a time recorder must have provision 
for advancing minute, hour and day printing wheels 
as governed by a synchronous timing motor and making 
an imprint of that time, within a minute, on a time card 
at the moment of insertion. The card receiver mech- 
anism must be positioned horizontally to put the time 
stamp in the correct day column and vertically for fixed 
punctuality spaces or over or under. Paymaster time 
recorders can be arranged for “down the card” regis- 
tration (First “in” at top, last “out” at bottom) or 
“up” registration, the reverse, or even “across the 
card” (with days arranged vertically). 

In the Series 8000 Paymaster the “up the card” sys- 
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tem, which permits direct substraction since the later 
hour is printed above the earlier one, is described 
herein. The direct subtraction system is used univers- 
ally in new installations. 

In the new Paymaster, printing is done through 
a solenoid and both horizontal and vertical movements 
of the card receiver are governed by solenoids. Actua- 
tion of the solenoids is done by precision snap-action 
trigger (limit) switches. 

Since intermittent motions prevail, ratchet mech- 
anisms predominate. One of the basic problems in a 
design of this kind is to permit the type wheels, clock or 
card receiver mechanism to be reset by an inexperi- 
enced person, perhaps in error, without jamming. This 
is largely done by overrunning devices. 

Fig. 3 illustrates the type-wheel assembly and Fig. 4 
shows the unit installed in place by four screws. Pre- 
viously these type wheels were assembled directly into 
the time recorder frame. With the unit design these 
units can be subassembled and stocked for quick de- 
livery of a time recorder requiring any style type-wheel 
combination specified. The ribbon spools and ribbon 
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shift mechanism have been designed as part of the type 
wheel mechanism, permitting adjustment, testing and 
inspecting of this very important mechanism on the 
bench before installation in the completed recorder. It 
will be described later. 

The type-wheel mechanism is impulsed once each 
minute by a 60-tooth ratchet wheel and pawl mech- 
anism driven by a cam and follower, Fig. 5. The cam 
is rotated once per minute by a Telechron motor 
through the coupling seen in Fig. 4. An Oilite powder- 
metal bearing and a Torrington needle bearing at this 
point results in a minimum of load on the motor and 
in turn insures long motor life. The flexible coupling 
is used in the type-wheel drive shaft to eliminate as- 
sembly lineup problems caused by three bearings. 

The hour wheel is moved by a trip arm TA and pawl 
P, Fig. 6, actuated by means of a cam on the minute 
type-wheel and a spring-relieved cam rider which per- 
mits the complete motion of the trip arm to be made 
manually at any time. This jam-proof feature is also 
available on the date trip arm which racks up days. 
Thus, in the Paymaster, the hour or day wheel can be 


149 


advanced manually at any time without fear of binding 
or jamming the mechanism. 

A spring-type overrunning element is also used to 
prevent jamming in the horizontal card-tray change 
mechanism, Fig. 7. This shifting is done so that the reg- 
istrations will appear in a new vertical column on the 
time card each succeeding day. The card tray must 
traverse approximately 7%, in. at the end of each day 
and return to its original position on the eighth day. 
To accomplish this, a cam rotating once each 24 hr 
causes a pivoted arm and paw! to drive a 7-tooth ratchet 
wheel. The ratchet wheel in turn rotates a large flat 
cam which positions the card tray through linkage. 
The cam follower arm is made in parallel sections con- 
nected by a small helical spring so that the reset half 
can be moved manually at any time to position the card 
tray without fear of jamming or binding the mechanism. 

The jam-proof design feature incorporated in the 
type-wheel and tray-change mechanisms will eliminate 
service calls caused by inexperienced personnel at- 
tempting to set a recorder on time. Previous models 
could and were easily jammed by inexperienced 
persons. 

Vertical adjustment of the time card in accordance 
with the customer's desired schedule of working hours 
is handled automatically by the so-called card abut- 
ment mechanism. This mechanism carries the precision 
limit switch actuated by insertion of the time card. 
Since the ‘position of this unit controls the point at 
which the registration is made on the time card, the 
setting of this schedule must be simple and flexible 
enough to provide minute-to-minute operation. The 


FIG. 8 (Below)—The “Quick Audit” time card record of an employee 
who has been irregular in attendance is on the left. Note that irregularities 
stand out because of the 2-space vertical registration jump into the red 
(shaded) section of the time card. The time card at right shows the weekly 
time record of an employee who has been on time. In this example, the 


hour wheel registers in Continental time. 
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scheduling is done electrically. A solenoid-operated 
pawl and “comb” arrangement (Fig. 2) allows the 
abutment stop to fall one registration space for each 
switch operation. By breaking out one or more teeth 
in the comb as desired, the card can be allowed to fall 
vertically two or more spaces between consecutive mip, 
ute registrations. Fig. 8 shows how this feature js used 
to obtain the “Quick Audit” time card. Note that the 
late or irregular registration is two spaces away from 
the regular registration spaces. This makes such regis. 
trations stand out, resulting in quicker auditing by the 
payroll department. The two-color time card quickly 
spots for both the employee and the payroll clerk 
unusual working hours. The advantage of this method 
is that it provides a superior tardy indicator syste 
without additional mechanisms in the time recorder 
resulting in less cost. 
In the average establishment the number of em- 
ployees who are late or otherwise irregular is a very 
small percentage of the total, usually less than 5 per 
cent. The Quick Audit card enables the preparation 
of time cards for subsequent use in a minimum time 
since these cards can be hand sorted at the rate of 50 
per minute to determine those employees whose hours 
are standard and those whose hours are irregular, 
Since a large percentage of employees will have gross 
pay and deductions the same from week to week, fur. 
ther time can be saved in preparing the time card for 
payroll purposes by use of printing plates, listing for 
each employee his regular time, rate, total earning, 
itemized deductions, and amount due. All time cards 
sorted as regular can then be completed by printing, 
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FIG. 10 (Above)—Program schedules 
are set by inserting a pin and roller at 
the desired minute on the minute dial 
D, and inserting another pin and roller 
in the desired chain link as calibrated 
by the sprockets for the desired 5-min 
period. The time recorder can be set 
quickly to any time by means of the 
setting knob located in the upper cen- 
ter of the unit. 
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Those time cards in the irregular category are then in- 
dividually computed. 

At the end of each day the cam follower that operates 
the tray shift me schanism also elevates the abutment 
mechanism so that the registration will be made at the 
pottom of the card at the start of the day. This feature 

The printing mechanism consists of a solenoid 
mounted on rubber vibration dampeners which drives 
the hammer shaft through a lever and linkage arrange- 
ment. The card actuates the limit switch on the abut- 
ment, making the circuit to the solenoid. The hammer 
is driven by the shaft to within % in. of the type-wheel 
assembly and the energy of its momentum makes the 
print. A return spring on the hammer pulls it away 
from the card after printing. The force with which the 
hammer strikes the card can be readily adjusted for 
any weight of time card stock by increasing or decreas- 
ing the distance of its travel. 

The ribbon spools and ribbon shift mechanism as 
mounted on the type wheel unit can be seen in Fig. 3. 
A in. ribbon, 9 yd long can be used. Each time a reg- 
istration is made the tion is advanced to provide a a 
fresh spot for the next printing. It reverses after ap- 
proximately 1000 registrations. The ribbon spools are 
out in the open and in position to allow easy changing 
of the ribbon. The ribbon is shifted from blue to red 
by means of a solenoid operated by the electrical pro- 
gram schedule mechanism. The shift is accomplished 
by rocking the entire ribbon guide and shield assembly. 
This prevents distortion and curling of the ribbon, no 

matter how long it is positioned for either color. 

The ribbon spools are alternately driven by helical 
cut gears from a ratchet and pawl mechanism operated 
by the printing solenoid. A button near each end of the 
ribbon operates the ribbon shift mechanism to throw 
the driving shaft and its gears in mesh with the helical 
gear driving the hexagonal hub on which the ribbon 
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spool is placed. The purpose of the helical gears is to 
allow this shift to be made freely without putting undue 
load on the ribbon tension mechanism. 

In addition to registering accurate time and indicat- 
ing accurate time, a time clock should be provided with 
a signal attachment so that audible signals can be syn- 
chronized with the clock. Hundreds of g grievances occur 
every year in industry because the time clock and the 
starting and quitting signals are not accurately syn- 
vention d. Optionally two or four circuits, Fig. 9, are 
provided to operate the abutment solenoid, tardy in- 
dicator attachment, or the signal attachment. Each cir- 
cuit contains two switches, one operated by the hour 
disk and one operated by the ladder chain, Fig. 10. 
Rollers supported on pins inserted in the calibrated 
minute holes contained in the hour disk will operate 
the minute switch for the exact minute selected. Rollers 
and pins inserted in the chain links will operate the 
hour switch during the 5-min interval calibrated on the 
large chain sprocket. Each link in the chain corresponds 
to 5 min of time and makes one complete circuit per 
day. The position of the roller on the pin determines 
which circuit will be operated. 

This type of mechanism provides exact minute-to- 
minute scheduling for time recording and signalling 
purposes. It is a simple mechanism and easily under- 
stood by the serviceman or the user’s own maintenance 
people. The pin and roller method provides a quick 
method for changing or altering any schedule. The 
extra circuits available in the Pay master provide a wide 
flexibility in adopting its use to any user requirement. 
As an example, it is possible to provide a signal circuit 
for the office and a separate circuit for the factory. 


ann 





FIG. 9—Electrical circuit of the Paymaster 
equipped with tardy indicator and signal attach- 
ment. The duration switch is adjusted to make 
contact during the first 5 sec of each minute. 
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Temperature Classification 


of Insulating Materials 


Steps taken toward international standardization of insulating 


materials at the meeting of the IEC held in London last March should 


K. N. Mathes 


Materials and Processes Laboratory 
GENERAL ELEcTRIC COMPANY 
Schenectady, N. Y. 


IN THE UNITED STATES, insulating ma- 
terials are divided into temperature 
classes, O, A, B, H and C, by broad 
definitions of composition as given in 
AIEE Standard No. 1. Although re- 
cently revised in an edition dated Feb- 
ruary 1954, AIEE Standard No. 1 has 
followed the same broad principles 
since its introduction in 1913. In its 
publication No. 34, the International 
Electrotechnical Commission in 1927 
incorporated essentially the same prin- 
ciples as those in AIEE No. 1 for the 
temperature classification of insulating 
materials. 

During recent years, many new in- 
sulating materials have been devel- 
oped. Particularly in Europe, many of 
these materials have been used at op- 
erating temperatures somewhat higher 
than those suggested in AIEE No. 1 or 
IEC Publication 34. In consequence, 
several European countries have 
adopted new insulation classes, with 
temperature limits intermediate be- 
tween those of the presently accepted 
classes. 

In recognition of these trends, in 
1951 at Estoril, Portugal IEC Com- 
mittee TC-2 on Rotating Equipment 
activated Sub-Committee TC-2C to 
study the problem of temperature 
classification. As a result of historical 
development, TC-2C includes within 
its scope, insulation classification for 
all electrical apparatus and not just 
rotating equipment. In 1952, at Sche- 
veningen, Holland, TC-2C considered 
proposals for two new temperature 
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lead to action in Philadelphia this month. 


classes—Class E at 120 C, and Class F 
at 155 C. It was suggested that com- 
prehensive lists of materials should be 
included in the proposal. Aid on stand- 
ards for insulating materials was solic- 
ited from TC-15 Experts, which also 
was concurrently interested in the 
problem. 

Considerable interest in the United 
States was stimulated by the ITEC ac- 
tivity. The United States National 
Committee of the IEC, which is part of 
the American Standards Association, 
is the official member of the IEC for 
the United States. Many groups in the 
United States are interested, but those 
most actively concerned with the prob- 
lem are AIEE Technical Coordinating 
Committee No. 4 and ASA Sectional 
Committees C59 on Insulating Mate- 
rial and C50 on Rotating Equipment. 
In order to deal directly with the prob- 
lem of temperature classification of 
insulating materials and to correlate 
and present the United States view- 
point, a Sub-Committee of ASA C59 
was organized and subsequently be- 
came a joint Sub-Committee of both 
C59 and C50. 

Through the interest of the Sub- 
Committee members, as well as the 
members of Committees C50 and C59, 
close liaison is maintained with many 
interested groups in the United States. 
The organization and some of the ac- 
tivities of these groups have been de- 
scribed recently by Dr. L. J. Berberich. 
can 

Much of the work in the United 
States has been directed toward the 
development of functional test meth- 
ods for determining the temperature 





* Italic numerals in parentheses refer.to Cited Ref- 
erences at end of text. 






capabilities of both insulating mate. 
rials and insulation systems. One of 
these methods, the motorette, has been 
accepted for trial use by the AIEE as 
Standard No. 1C. (2) Methods for 
evaluating magnet wire, varnishes. 
and varnished cloth are being devel- 
oped in the AIEE and ASTM. 

In contrast, European effort has 
been directed largely toward the list- 
ing of materials under each tempera- 
ture class including the two new 
classes—E and F. It was proposed that 
ultimately the general definitions 
of the temperature classes should be 
withdrawn, and each temperature 
class be defined merely by the mate- 
rials listed under it. Several long lists 
of materials were proposed. The Swiss 
viewpoint and that of the United 
States IEC delegation have been sum- 
marized in ELectricaL MANUFAC- 
TURING. (3) 

In the United States, active opposi- 
tion developed to the European pro- 
posals for defining the temperature 
classes by lists of materials. It was be- 
lieved nearly universally here that 
these European proposals would lead 
to endless disagreement and confusion. 
Difficulties could be listed under at 
least three headings as follows: 

A. The popular chemical name ot 
an insulating material does not neces- 
sarily define its temperature capabil- 
ities. For example, “polyester resin’ 
covers a broad class of materials- 
certain types cannot be used at tem- 
peratures much above 100 C, yet 
others, like triallyleyanurate, may 
withstand temperatures at least as 
high as 155 C for long periods. Thus, 
polyester resins might be placed in 
classes A and B as well as in the pro- 
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Hot spot 
temp. Description 
deg C 


Class 


Insulation consists of cotton, 
silk, paper and materials such 
as synthetic fibers, plastics and 
resins with similar thermal sta- 
bility. 


105 Insulation consists of cotton, silk 


and paper, when impregnated or 
immersed in oil, and materials 
such as plastics, resins and im- 
pregnated synthetic fibers with 
similar thermal stability. 


120 Insulation consists of materials 


or combinations of materials 
which can be shown by experi- 
ence or test to possess a degree 
of thermal stability which will 
allow them to be operated at 
temperatures at least 15 C high- 
er than the materials in Class A. 


Class 


Interim Descriptive Definitions for Temperature 


Classifications of Insulating Materials and Systems* 


Hot spot 
temp. 
deg C 


ut 
Ut 


180 













materials or 
materials with 
stability. 








posed classes E and F, depending 
upon the particular formulation. 

B. The type of application may de- 
termine the suitable temperatures for 
a specific insulating material. In illus- 
tration, an epoxy resin can be used 
satisfactorily in stationary equipment 
at temperatures probably as high as 
130 C—Class B, but many types are 
not suitable for operation at over 105 C 
—Class A-—in high-speed rotating 
equipment. 

C. The temperature capabilities of 
insulating materials may also be re- 
lated to the combination in which the 
materials are used. For example, an 
insulating varnish combined with cot- 
ton may be limited to 105 C—Class A, 
but may be capable of operation at a 
higher temperature when used as an 
impregnant for Dacron (polyethylene 
terephthalate fiber). 

Subsequently a number of docu- 
ments outlining the positions of the 
various National Committees of the 
IEC were circulated. Committee 2C 
had referred the problem of tempera- 
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Insulation consists of inorganic C 
materials (mica, glass fiber, as- 
bestos, etc.) with bonding sub- 
stances (e.g. shellac) and other 
combinations of 


similar thermal <— 


* Accepted at London Meeting of IEC Committee TC-2C, 
March 16-18, 1954. 


ture standards on materials to TC-15 
(Experts). This committee considered 
the subject at Opatija, Yugoslavia in 
July 1953 and concluded: “This Com- 
mittee cannot support any plan, 
scheme or arrangement purporting to 
be quantitative unless it is subject to 
confirmation by an agreed method of 
measurement.” Meanwhile Commit- 
tee 2C in considering the temperature 
classification of insulating materials 
and insulation systems continued, ex- 
cept for the objection of the United 
States, to press for lists of materials 
rather than general definitions or tests. 
Finally, a meeting of TC-2C was called 
for March 16-18, 1954 at the British 
Standards Institute in London, Eng- 
land. 

At the meeting in London, inter- 
national recognition was achieved that 
lists of materials, in themselves, can- 
not adequately define the temperature 
classification of insulating materials or 
the insulation systems of electrical 
equipment. Instead, the long range 
viewpoint—that functional test and 


Greater 
than 180C out bonding substances, porce- 


Description 


Insulation consists of materials 
or combinations of materials 
which can be shown by experi- 
ence or test to possess a degree 
of thermal stability which will 
allow them to be operated at 
temperatures at least 25 C high- 
er than the materials in Class B. 


Insulation consists of: 

(1) Mica, asbestos, glass fiber 
and similar inorganic mate- 
rials in built-up form with 
bonding substances com- 
posed of selected silicone 
compounds or materials with 
similar thermal stability. 
Selected silicone compounds 
in rubbery or resinous form, 
and materials with similar 
thermal stability. 








Insulation consists of mica with- 


lain, glass, quartz and other ma- 
terials of similar thermal stabil- 
ity. 


experience must ultimately be used as 
a guide—was agreed to, at least in 
principle. Understandable pessimism 
was expressed as to how soon and to 
what extent functional tests could be 
effective. 

As an interim measure it was agreed 
to write general descriptive definitions 
for temperature classes which in prin- 
ciple are like those of AIEE Standard 
No. 1, and to relegate “lists” of mate- 
rials to an appendix for information 
purposes only. Two new intermediate 
classes, E and F, as well as Class H, 
have been added, resulting in the 
classifications listed in the table. 

Admission of Classes E and F is a 
concession to the European viewpoint 
in recognition of the fact that in some 
countries, these classifications are 
already in standard use. At the meet- 
ing, the United States did not accept 
these new classes but did not oppose 
their addition to the list. It is recog- 
nized generally, however, that certain 
insulating materials and systems can 

(Continued on page 346) 
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To support the new Fluorex Image 
Amplifier, engineers at the Electronics 
and X-Ray Div. of Westinghouse 
Electric Corporation wanted a coun- 
terbalancing device that was simple, 
compact and provided a constant load 
at any position from ceiling to table 
surface. A conventional arrangement 
of dead weights hanging in plain view 
would have been too bulky, unsightly 
and difficult to install. On the other 
hand, a power-spring design would 
have required heavy springs and gears 
and would not produce the specified 
constant load at any position. 

An attachment for standard fluoro- 
scopic equipment, the Fluorex Ampli- 
fier increases the brightness of the 
image 200 times. An X-ray stream is 
electrostatically focused and acceler- 
ated by a high-vacuum tube to pro- 
duce the image on a fluorescent screen 
viewed through a 45-deg mirror and 
optical magnifiers. 

The counterbalancing problem was 
solved by supporting the 100-lb image 
amplifier with 24 zero - gradient 
“neg’ators,” strips of prestressed spring 
material formed to exert a constant 
(or, in other applications, decreasing 
or increasing) force through long dis- 
tances as they are drawn out from a 
coiled condition. The compact neg’ator 
balancing system is housed entirely 
in the 16x25x10-in. ceiling-mounted 
enclosure seen in the photo. Sup- 
ported through a pair of steel output 
cables wound on two cable storage 
sheaves in the housing (see drawing), 
the Fluorex head can be drawn down 
to remain stationary at any point in 
a range of 85 in. Very little effort is 
required to move the head up or 
down. 

The neg’ators are coiled on 3%4-in. 
storage bushings in six identical 
groups of four each (one group is 
shown in the drawing, the remaining 
five are on integral storage shafts). 
Each neg’ator provides a_ constant 
counterbalancing torque of 10.75 |b- 
in. as it is wound, backbent against 
its natural curvature, on one of the 


154 


Compact Counterbalance Covers 85 In. 
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Fluorex image amplifier for fluorescent screens is ceiling suspended 


to cover a height range of 85 in. 
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One of the six nests of four “neg’ator” zero-gradient springs used to 
counterbalance the fluorescent image amplifier. 








DESIGN TRENDS 





Cable Clamp 


To Fluorex Yoke 


ELECTRICAL MANUFACTURING 


six 
put 
she 


out 





















































six 8%-in. output bushings. The out- 
put bushings and cable storage 
sheaves are mounted integrally on the 
output shaft. 


Wide Range Barium Titanate Accelerometer 


A BARIUM TITANATE accelerometer 
with exceptionally wide frequency 
and acceleration ranges has been de- 
signed and constructed by T. A. Perls 
and C. W. Kissinger of the National 
Bureau of Standards. Known as the 
NBS-33-14 Accelerometer, the de- 
vice combines small size and low 
mass, uniformity of response, good 
shielding, very low cable noise, small 
transverse response, and other desir- 
able characteristics. Designed to meet 
the exacting requirements of a spe- 
cialized military application, this ac- 
celerometer has a range of +50,000 
g and a frequency of 90,000 cps. 

Many types of piezoelectric ac- 
celerometers have been built in in- 
dustrial and Government laboratories 
and in general, they meet require- 
ments for lightweight, inexpensive 
transducers capable of measuring 
high-frequency vibrations. In an ef- 
fort to improve the characteristics of 
these devices, the National Bureau of 
Standards is conducting a number of 
investigations of barium titanate ac- 
celerometers as part of a program 
sponsored by the Office of Naval Re- 
search, the Air Research and Devel- 
opment Command, and the Atomic 
Energy Commission. 

The typical barium titanate ac- 
celerometer consists of a ceramic disk 
placed between a suitable base and 
a block of metal used for mass-load- 
ing the disk. Within a certain fre- 
quency range, any acceleration im- 
parted to the base causes a piezo- 
electric charge to appear on the flat 
surfaces of the disk; and an electrical 
signal proportional to the acceleration 
is obtained. 
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Cold Heading Saves $22,000 Annually 






WHEN A large appliance manufacturer changed to push-buttons 
produced by cold-heading, two things were accomplished. Annual 
cost savings of $22,000 were realized and a scrap loss of 89 per cent 
on each screw-machine-produced part was eliminated. The former 
production method required the use of *%2 in. bar stock which, except 
for the mushroom head, was turned down to 0.248 in. for most of its 
length, with a short section reduced to 0.125 in., producing an im- 
posing pile of chips. 

The piece is now made from %-in. diameter wire to exact tolerances 
with satisfactory grain structure, using the Cold-Flow process of cold- 
heading developed by Camcar Screw & Manufacturing Corp., Rock- 
ford, Ill. 


section, and have a natural curvature 
of 3.24 in. (slightly less than the OD 


Developed by the Hunter Spring 
Company, Lansdale, Pa., the counter- 


balancing neg’ators are black scaleless of the storage bushings). Each 
spring steel, 0.012 x 2 in. in cross  neg’ator is 190 in. long. ooo 
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STRUCTURE 


7 Set screw, brass 

8 & 9 Mounting shims, brass 
10 Cable shim, brass 

11 Mounting spacer, brass 


1 Screw plug, brass 

2 Loading mass, brass 
3 & 4 Disks, brass 

5 Barium titanate disks 
6 Body, 2-in. hex Dural 


Cross section of NBS barium titanate accelerometer for applications 
requiring broad frequency and acceleration ranges. 
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In the new NBS accelerometer two 
ceramic disks are used, separated by 
a brass disk which acts both as a 
spacer and as a central, insulated 
electrode. This increases the piezo- 
electric charge, and also has several 
structural advantages over the single- 
disk arrangement. A _heavy-walled 
Dural cup surrounding the disks pre- 
vents resonance effects at other than 
very high frequencies. This cup also 
provides effective shielding against 
unwanted fields and thus results in a 
very low noise-level—an important 
consideration when the output is 
quite small. 

The base of the Dural cup is solid 
and is threaded to form a stud which 
is screwed into the test object. Within 
the upper hollow portion of the cup 
are (progressing from the bottom up- 
ward) the crystal “stack,” the loading 
mass, and a screw plug to precom- 
press the crystals and to close off the 


——_ _____ 


top of the cavity. The crystal stack 
consists of the two crystals, the brass 
spacer, and an additional brass disk 
on the underside of the lower crystal. 
The entire stack is glued together and 
is held centered by the lower brass 
disk, which fits into a recess ma- 
chined into the bottom of the cavity. 
In comparison with the other com- 
ponents, the threads holding the screw 
plug act as a weak spring, allowing 
the loading mass to vary its pressure 
on the piezoelectric disks when the 
test surface is accelerated. 

The brass spacer serves as the “hot” 
electrode for both crystals while the 
ground electrode is the accelerometer 
body itself. This arrangement makes 
unnecessary the use of additional in- 
sulating materials within the accel- 
erometer that might introduce extra- 
neous effects. A length of NBS 
low-noise cable used with the ac- 
celerometer to reduce random noise. 


NITIAL COMPRESSION 
FOR TYPE OBI -'I4 
ACCELEROMETERS 








' 





160 


a 
° 
0 
N 
os 
S 
Gd 
oO 
& 
Ww 
2 
”o 
o 
Ww 
« 
a 
= 
3 
oO 
< 
~~ 
< 
a 
2 
z 
So 
a 
” 
wa 
« 
a 
S 
é 
z 
Cy 
2 
3 
wo 
ad 
« 


we LINEAR RANGE 


-—++ 4 
+t 10900 g 
WITH BRASS LOAD 
oR 
+ 25,000 g 


| WITH DOW-METAL LOAD 











200 240 
COMPRESSIVE FORCE, Ib 


Response curve for NBS accelerometer showing sensitivity as function 
of compressive force applied by tightening screw plug in top of unit. 
Linearity characteristics may be inferred by assuming effect due to 
acceleration is same as for static compressive forces. 





The complete device, exclusive of 
the cable, weighs only 0.27 oz, is 0.78 
in. high, and has a maximum diame 
of 0.58 in. The ceramic crystals are 
0.175 in. in diam and 0.020 in. thick 
They are made of a mixture of 96 
per cent barium titanate and 4 per 
cent lead titanate. The voltage sep. 
sitivity is about 0.7 millivolt per g 
at the end of a 3-ft cable. 

Tests have been conducted only up 
to accelerations of 12,000 g, and there 
has been no indication of change jp 
sensitivity or other damage due to 
this treatment. Preliminary field tests 
have shown that the acceleromete; 
can withstand accelerations of the 
order of 150,000 g without permanent 
damage. 

The response of the accelerometer 
to an acceleration applied at right 
angles to its longitudinal axis was 
compared both in magnitude and 
phase with the output for the same 
acceleration applied along the longi- 
tudinal axis. This was done by using 
a dual-beam oscilloscope in which one 
beam was actuated by the test ac- 
celerometer and the other by a refer. 
ence accelerometer. The _ transverse 
acceleration was applied successively 
from a total of six directions, all in a 
plane perpendicular to the longitudi- 
nal axis. Transverse response was 
found to be less than 15 per cent of 
longitudinal response, in any direc- 
tion. 

With a natural frequency of 90,000 
cps and relatively low damping, a 
spring-mass system such as the NBS- 
33-14 Accelerometer should _ theo- 
retically show an essential flat fre- 
quency response as frequency is in- 
creased until resonance magnification 
effects occur. In experiments on fre- 
quency response conducted at the 
Navy’s David Taylor Model Basin, 
the accelerometers response was 
shown to be flat within experimental 
error to 10,000 cps, the highest fre- 
quency tested. ooo 
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Midget Thermostats Withstand Shock 


Victor Krzyzaniak, Design Engineer 
KrncsBury & Davis MACHINE Co. 
Contoocook, N. H. 


OsTAINING reliable temperature con- 
trol in small rapidly-cycling heated 
platens, while keeping controller costs 
to a minimum, is a problem faced in 
the design of a line of thermoplastic 
staying machines, Fig. 1, which apply 
a thermoplastic tape (or stay) to seal 
the corners of cardboard boxes and 
covers. The box blank (pre-cut and 
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scored to facilitate forming to final 
shape) is thrust down between four 
corner posts by a forming block which 
forces the flat blank into cubical 
shape. As the box moves downward, 
the staying tape is fed along the 
edges. Heated platens emerge from 
the corner posts and press against 
the tape with 900 lb pressure. Com- 
bined heat and pressure fuse the 
stay on the edge seams, and the as- 
sembled box is then ejected while the 
platens retract. 





Obtaining good temperature con- 
trol in the heated platens at reason- 
able cost is a difficult problem be- 
cause the platens shuttle in and out 
of the corner posts nearly 70 times a 
minute. Any thermostat installed in 
the platen would therefore be sub- 
jected to rapidly reversing accelera- 
tions and large vibration forces. The 
platens themselves are small being 
% in. wide and 3 in. long. Into this 
confined area had to be fitted not 
only a %-in. diam cartridge heater, 
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pESIGN TRENDS 





Fig. 1—-This Kingsbury & Davis staying machine applies thermo- 
plastic sealing tape to the corners of paper boxes. 


but also a thermal control device. 
Moreover the platen temperature had 
to be adjustable to three, and prefer- 
ably four, temperatures. This choice 
of platen temperatures is necessary 
because, as the cycling rate of the 
machine increases, a higher tempera- 
ture must be used to heat the thermo- 
plastic tape sufficiently to fuse it onto 
the box. 

Various methods for getting  reli- 
able temperature control were con- 
sidered. The most obvious solution 
was to insert a standard thermo- 
couple wire in one of the platens and 
feed its signal to an indicating or re- 
cording controller which would con- 
trol the power to the cartridge heat- 
ers. The set point of the controller 
could then be varied to obtain what- 
ever platen temperature was required 
for the cvcling rate used. This choice 
had certain disadvantages. First, it 
would add about $300 to the cost of 
the staying machine. Second, it would 
require a certain amount of floor 
space or wall space to house the con- 
troller, as well as some lengthy wiring 
between the machine and controller. 
Third, any maintenance work nec- 
essary on the controller would require 
specialized skills of the type not often 
found in the plants that normally use 
this machine. 

The solution finally adopted was to 
use midget thermostats that could be 
installed directly igto the platens. A 
normally open midget Thermoswitch 
unit, manufactured by Fenwal Incor- 
porated of Ashland, Mass., is inserted 
ineach of the four platens, Fig. 2. 


To obtain the variety of control tem- 
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Low-energy 
relay 


Green 
(heat off) 


- Safety overheat cutout 


Fig. 2—Midget Fenwal Ther- 
moswitch is “4 in. in diam and 
2% in. long. 





115v 
200 wott 
heaters (4) 






Sw 4 385F 


Sw 3 350F 


Sw 2 315F 


Sw 1 280F 


Single-terminal midget thermoswitches 


Fig. 3—Schematic wiring diagram of multiple thermostat and elec- 


tronic relay. 


peratures required, each thermostat 
is set to close at a different tempera- 
ture. A difference of 35 F between 
each thermostat allowed an overall 
controlled range of 105 F with a max- 
imum temperature of 450 F. 

By using a multi-position selector 
switch, Fig. 3, we were able to make 
any one thermostat control the heat 
of the four cartridge units. The high- 
est temperature thermostat, being 
wired around the selector switch, 
serves as a safety overheat cut-off. By 
means of a fourth position on the 
selector switch, this cut-off thermostat 
can be used as a controller, if the 
occasion demands. The particular 
Thermoswitch unit used in the design 
is a single-terminal type, with the 
thermostat body acting as ground. 
For this reason thermostats are con- 


nected to the grid control circuit of 
an electronic relay which passes less 
than 0.01 milliamp of current at 10 
volts. 

The results in service have been 
highly satisfactory. The thermostats 
are compact, being %4-in. in diam and 
2% in. long, and can be fitted easily 
into the restricted platen space, Fig. 
4. These differential-expansion type 
units have been found highly resist- 
ant to vibration and, hence, to false 
temperature response and shift in set 
point. 

Mounting is simple and _ secure, 
since the upper end of the thermostat 
has a standard %-27 pipe thread that 
screws directly into the platen. Rapid 
and accurate temperature response is 
obtained by locating the thermostat 
within % in. of the heater so as to 


157 





DESIGN TRENDS 





es ei PLATEN MIDGE7 
Fig. 4—Space considerations forced miniaturization. (7/g-1n dio) THERMOSWITCH UNIT 
(l1/4-in shell dia) 


TAPE 


reduce the thermal lag to a minimum. 

Maintenance presents no problem. 
If a thermostat fails, it can be re- 
placed simply by unscrewing it from 
the platen. In case a _ replacement 


thermostat is not available in the BOTTOM 
plant, the user can still operate the « Box 


machine at another cycling rate and 
platen temperature. 

Finally, the question of cost. The 
set of four thermostats and a low- 
energy relay cost about $100. By 
using them we cut about $200 from 
the price of the machine had a more | . 
elaborate controller been chosen to ne ER 
do essentially the same job. CO OO “ 





Vinyl Plastisol 


ILLUSTRATIONS show prototypes of 
electric appliance parts made by Gen- 
eral Electric’s Small Appliance Divi- 
sion utilizing plastisol flexible molds. 

This process is used to produce 
economically small lots of such parts 
as flatiron handles, clock cases, or fan 
motor and reactor housings. (Fig. 1). 
From 12 to 20 prototypes of uniform 
quality are cast from a single flex- 
ible mold. As shown in Fig. 2, in- 
tricate detail and thinwall sections of 
the original are perserved. 








The flexible molds are said to pro- 
duce prototypes at about one-tenth 
the cost of temporary metal molds. 
Resistance to breakage and mold 
damage is claimed to be better than 
with plaster molds. Accuracy of de- 
tail eliminates need for finishing. 
Method is as follows: A wooden or 
plaster master pattern of a new part 
is used to make a female mold cavity 
in plastisol that is baked hard around 
it. Flexible molds and core pieces 
(Fig. 3) are sometimes backed up 
with plaster forms to prevent shrink- 
age or distortion and to maintain 
dimensional accuracy when casting 
larger parts. An epoxy (such as Bake- 
lite C-8) or a phenolic resin is poured 
into the cavity of the flexible mold 
and hardened at low temperatures. 
The prototype is stripped easily from 
the flexible mold even where it has 
undercuts and thin-wall sections. The 
flexible molds are made of low-tem- 
perature curing plastisols supplied by 
Elastomer. Chemical Corporation, 
Newark, N. J., and based on Bakelite 


vinyl resins. ooc 
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Nothing on the market today excels the 
low priced Class B protection of Varflo Tubing and Sleeving 


Flexible Varflo is solvent-, oil-, moisture-, flame-, and fungus- 
resistant. Passes the NEMA heat endurance test of 15 minutes 
at 225°C. Also passes 100 hours at 125°C. Will not lose 
dielectric strength when subjected to severe handling, bend- 
ing and twisting. Has good shelf life. 


Available in Grades A-1 and B-1 tubing and Grades C-1 and 
C-2 sleeving. 


Let us help you with your problem. Describe it in a letter— 
no cost, no obligation. 
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Magnetic Frequency Multiplier for Lighting 


J. H. Campbell, Lamp Division 


E. G. Downie, Specialty Transformer Department 


GENERAL ELECTRIC COMPANY 


A METHOD FOR FREQUENCY conver- 
sion that employs neither rotating 
machines nor electron tubes promises 
to spur wider application of high- 
frequency fluorescent lighting. This 
lighting is superior to 60-cycle sys- 
tems because lamp efficiency is in- 
creased, fixture weight and cost is 
reduced and ballast operation is si- 
lent. These advantages plus the avail- 
ability of a reliable, maintenance-free 
magnetic frequency converter have 
improved the competitive position of 
high-cycle lighting, especially for 
large installations. 

At frequencies beyond 300 cycles, 
it is practical to use a capacitor as a 
ballast for the lamp. This provides 
an interesting comparison since 360- 
cycle capacitor ballasts weigh only 3 
to 6 oz and have losses of only 1 to 
3 watts. The same lamps at 60 cycles 
requires ballasts of 3 to 10 lb per 
lamp with losses of 7% to 25 watts. 
The high-frequency design permits a 
transfer of most of the weight and 
loss from the fixture to the area where 


Fig. 


1— Magnetic frequency con- 


the frequency converter is located. An 
experimental 360-cycle, two-lamp in- 
dustrial luminaire has recently been 
designed which weighs 7% lb com- 
pared to 40 lb for an equivalent 60- 
cycle fixture. 

The magnetic frequency multiplier, 
Fig. 1, has no moving parts and can 
be treated as a transformer. A control 
on the panel makes it possible to 
regulate current to the lamp load for 
maximum flexibility. A unique fea- 
ture of this circuit is the square cur- 
rent wave drawn by the lamp load. 
The output voltage, triangular in 
wave form is applied to a lamp and 
capacitor in series thus producing a 
square current. 

Fig. 2 shows light output versus 
watts for sine-wave current at several 
frequencies as compared to a 360- 
cycle square wave. These results show 
that at high frequency, fluorescent 
lamps operate, with a considerable 
increase in light output. Operation of 
fluorescent lamps on a  360-cycle 
square wave is equivalent to 7000- 


cycle sine-wave operation and allows 
for a lower-cost distribution system 
Any gain or loss in overall efficiency 
of the high frequency system will de. 
pend upon the losses in the gp. 
verter as compared to the gain in lamp 
and ballast efficiency. With present 
information it appears that overall 
efficiency will be the same as at 9 
cycles with converters of 5 kw capag. 
ity, and possibly 10 per cent higher 
with converters of 25 kw capacity, 


Circuit Operation. The fundamep. 
tals of magnetic frequency conversion 
will be explained by reference to Fig. 
3. This basic frequency-doubler ci. 
cuit consists of two identical saturat. 
ing transformer SXi and SX». The 
secondary windings are connected jn 
series opposition, so that if a-c voltage 
e, is applied to the primary circuit, 
secondary voltage e, will be zero, To 
complete the circuit, a d-c source E; 
in series with choke L and load re- 
sitor R in series with switch § are 
connected across the secondary ter- 
minals, 

The is designed so that 
voltage e, is not sufficient to saturate 
the cores when no direct current is 


circuit 




















- 
- 
So 
= 
- 
© 
a 
w 
= 
® 
E 
> 
ad 





















































verter, above, is convection cooled. 50 
Rubber mountings within enclosure 
reduce transmission of magnetic vi- 
bration to the floor. 


35 40 70 
Lamp wotts 

Fig. 2—Curves show improvement in lamp efficiency 

as frequency is stepped up. 
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DESIGN TRENDS 
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present. It is assumed, however, that ings only when the flux is changing,  60-cycle, 3-phase power to 700 Volts, 
the direct current I, is sufficient to each core develops the full voltage 360 cycle, single phase w 

i , /E10} 1g) I ith auto. 

saturate the cores. e, during half the cycle as in Fig. matic current limit and wide range 
When I, is not present, switch S 5 (b). of current control. Fig 6 is 

d I a sche. 

open and sinusoidal voltage e, ap- The secondary voltage e, is the in- matic of the multiplier circuit. There 

plied to the primary, the resulting flux stantaneous difference between pri- are three elements: the rocnanes 


is a pure cosine wave and is divided mary voltages e1 and e2. Thus, the — tripler stage (60 to 180 eps); the 
equally between the two cores. When secondary voltage is always equal in frequency eh stage (180 to 369 


current I, is applied, the flux in SX: magnitude to the primary voltage but — cps); and the current limiting ang 
is biased to +, and in SX2 to —#,, — switches in polarity with respect to controlling stage. The tripler Stage ig 
Fig. 4. The total flux (1 + 2) still e, each half cycle. The resulting volt- made up of six saturating trans. 
changes as a cosine wave, but 1 can age e, is shown in Fig. 5 (c). If formers, (SX-1 to SX-6), center. 
vary only negatively from +, and switch S is now closed, a current I, tapped choke LI and selenium ree. 


2 positively from —,. Thus, each _ similar in shape to e, will appear in _ tifiers REC 1 to supply saturating 
core experiences the total flux change __ load resistor R, giving a load current direct current. Capacitors C1 at the 


during half the cycle, resulting in of twice the freque ney of the line sup- _ output of the tripler stage corrects for 
the flux waves of Fig. 5 (a). Since _ ply. The tripler circuit is similar. the highly inductive loading of the 
voltage can appear across the wind- The multiplier converts 480-volt, following doubler stage. (Continued) 
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—> Ampere -turns 
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Fig. 3—Schematic diagram of ele- Fig. 4—Square shape of magnetiza- 


mentary frequency-doubler circuit. tion curve for core material is 
evident here. 


HI 60cy Tripler 


Fig. 6—Basic circuit employed in magnetic frequency converter for 
lighting applications. 


Limiter 







a. Fig. 5—Steps in the conversion of 
700 v . 

360 cy input voltage to double-frequency 
25 amp output wave is pictured above. 
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ing...their sure-fire mercury-to-mercury contact tested —and guaranteed—to meet specifications! 
... their immunity to normal vibrations and 
temperature changes'...thousands of satisfied 
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that ADLAKE Relays literally need no mainte- 
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—wherever sensitivity and dependability are 
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complete ADLAKE Relay catalog today...write 
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The second, or doubler stage uses 
two saturating transformers (SX-7, 
SX-8), choke reactor L2 and sele- 
nium rectifier REC 2. Low-voltage a-c 
excitation for the saturating current 
rectifiers is furnished to all stages by 
insulating step-down transformers T1, 
T2 and T3. Operation of the second- 
and third-stage saturating circuits 
from the first-stage 180-cycle output 
(rather than from incoming 60-cycle 
power) insures proper starting se- 
quence in the complete circuit. 


Remote Control 


IN POLE-MOUNTED electric equipment 
like a circuit recloser it is highly 
desirable from an operating stand- 
point to be able to reset the device 
from a remote location on the ground, 
particularly in bad weather. This was 
the problem faced by the Line Mate- 
rial Co. in the design of its Kyle Re- 





Fig. 1—Remote operator on Kyle cir- 
cuit recloser fits directly to the sleet 
hood over the operating handle. 


Ammeter Used 


Two REsisTors regulate the charging 
rate of the selenium-rectifier charger 
incorporated in the battery-powered 
emergency lighting untis, Fig. 1. To 
simplify switching, the designers have 
arranged an ammeter, which is re- 
quired to indicate the fast-charging 
current, as a shunting element. When 
it is desired to obtain a high rate of 
charge, the ammeter is connected 
across a milliameter and resistor used 
in the trickle charging operation. 
Thus, although the latter remain in 
the circuit, they are short-circuited 
and the charger output now feeds 
into the ammeter shunt. 
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A final stage is required, to pro- 
vide control and proper wave shape 
of output current for best operation 
of a fluorescent lamp load. This stage 
is a series saturable reactor (SC-9, 
SX-10) designed and connected so 
that the windings carry a-c load cur- 
rent and d-c saturating current simul- 
taneously. When the de-magnetizing 
effect of the a-c load current over- 
comes the d-c saturation, the reactor 
windings begin to absorb voltage and 
prevent greater flow of load current. 


Adjustment of the d-c saturating guy. 
rent, by varying series resistance R3 
in the primary of rectifier supply 
transformes T3, thus contols the oyt. 
put current, which has the character. 
istic flat-topped or square wave shape 
of a series-connected saturable reag. 
tor with high control-circuit impend- 
ance. The components of this limiter 
stage are very similar to those of the 
doubler stage, except that the saturat. 
ing transformers have less core area, 

Oag 


Operates Recloser 


closer. The solution was the adapta- 
tion of a mechanical system in the 
form of a flexible pushrod and gear. 
The pushrod has a helically wound 
member to form a worm which en- 
gages a hobbed wheel and produces 
rotary motion from a push-pull hand 
motion. The system is exposed to all 
kinds of weather conditions but re- 
mains easily operable by hand. 

The complete remote control is a 
prefabricated unit consisting of a 
mounted pushrod on the side of the 
pole extending from a control box 
near the ground to a point near the 
circuit recloser. The flexible rack-like 
cable is attached to the top of the 
pushrod and extends to the control 
box on the circuit recloser, Fig. 1. Its 
flexibility allows a freedom of choice 
in mounting the circuit recloser on 
the pole or the cross arm. 

The flexible cable, made by Tele- 
flex Incorporated, North Wales, Pa., 
consists of a stranded wire core with 
a coarse outer helical winding held in 
place by fine wire spacer windings, 
Fig. 2. The outer helix fits snugly with 
bendable rigid conduit and provides 
“teeth” for positive engagement with 


Model PC-40, manufactured by the 
Dual-Lite Co. of Bridgeport, Conn., 
consists of a battery-operated emer- 
gency lighting system with lighting 
heads that can be mounted directly 
on the unit or remotely. The built-in 
charger provides fast and trickle rates 
of charge. In the schematic diagram, 
Fig. 2, a simple on-off switch CH is 
turned manually to the closed posi- 
tion for fast charging at 3 amp and 
is opened when a continuous trickle 
rate is desired to maintain the battery 
at full charge. When the battery is 
discharged, the trickle rate automat- 
ically restores full charge over a pe- 










Fig. 


2—The coarse helically winding 
over the flexible cable core forms 
teeth of a rack to engage a worm- 
wheel. 


the teeth of a specially hobbed wheel 
which operates the circuit closing 
mechanism when the rod is moved. 
In the unit shown, 4.7 in. of cable 
travel produces a full revolution of 
a gear of 1.5-in. root diam. Cable 
tensile strength is 240 lb., recom- 
mended compression load 20 lb. 


as Short-Circuiting Element 


riod of hours even should the operator 
neglect to switch on the high rate. 
The milliammeter indicates when the 
low automatic trickle rate is applied 
and the ammeter registers when the 
high rate is on. 

The charge service is wired 
through the lower contact of a single- 
pole, double-throw relay. When the 
emergency lights are on, the charger 
is disconnected from the battery to 
prevent back feeding through the 
charging equipment. Full wave rec- 
tification is provided from a 2-plate, 
3-in. selenium cell. A momentary 
contact switch makes it possible to 
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Chrysler Airtemp enjoys refreshing’ 





STEST THING 


40% cost saving! 


New Casement Window Air Conditioner 
assembled at lower cost with 27 SPEED NUTS 





Engineers of Chrysler’s Airtemp Division, Dayton, 
Ohio, accepted many of the cost-saving recommendations in a 
Tinnerman Fastening Analysis Survey on their new Room Air 
Conditioner for casement windows. This led to the selection of 
11 different types of SPEED Nuts to make a total of 27 attach- 
ments. The result: an estimated 40% saving in assembly costs 
over alternate fastening methods! 


In addition to the Push-On and Flat Type SpEep Nuts used in 
the control panel assembly illustrated above, other SPEED Nut 
brand fasteners provide lightning-fast, corrosion-free, vibration- 
proof attachments on other sections of the new unit. 


A Fastening Analysis of your product can lead to lower costs 
on current models, even greater savings on new or advanced de- 
signs. See your Tinnerman representative for complete details! 
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THAN 8000 SHAPES AND SIZES 


FASTENING S® 





Push-on 
Speed Nut 


Flat Type 
Speed Nut 


SPEED Nut applications result 
in substantial savings in as- 
sembly time, cost of materials, 
and materials handling. For 
example, SPEED Nuts elimi- 
nate costly threaded inserts, 
make faster, easier attach- 
ments in blind locations, and 
permit greater design flexi- 
bility. A complete range of 
types and sizes available. 


Write today for your copy of the 
new Tinnerman Fastening Analysis 
Service Bulletin Number 336: 
TINNERMAN Propucts, INc., Box 
6688, Dept. 12, Cleveland 1, Ohio. 
In Canada: Dominion Fasteners, 
Ltd., Hamilton, Ontario. In Great 
Britain: Simmonds Aerocessories, 
Ltd., Treforest, Wales. In France: 
Aerocessoires Simmonds, S. A.,7 rue 
Henri Barbusse, Levallois (Seine). 
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Emergency light lamps 





Conboa) 





A-c 
Input 
115v-60 cycle 


Fig. 1—Emergency lighting unit contains battery and Fig. 2—Simple on-off switch controls charging 
automatjc charger. Relay turns lamps on when a-c rate to battery. Ammeter acts as a shunt across 
service fails. high-value resistor LR, 



































test the emergency lamps. This switch vandalism that might discharge the is controlled by a heavy duty relay] 
is of the spring-return type that re- battery when not needed. A pilot with % in. silver contacts, rated fors 
stores itself to the closed position light indicates when the a-c service 20 amp. The lamps are lighted any| 
on release. Thus, shutting of the is being supplied to the unit. Auto- time the normal a-c service to the) 
lamps to avoid careless or intentional matic lighting of the emergency lamps unit fails. 0OGe 


Range of Die Casting Size Extended 


THE LARGEST die casting machine 
ever built was recently installed in 
one of the plants of the Doehler-Jarvis 
Division of National Lead Co. The 
design of this machine represented a n 
joint development effort between 

Doehler-Jarvis and Kaiser Aluminum 

& Chemical Corp. It originated from H 
mutual recognition of the great po- 


tentialities for increasing the use of ? 
aluminum in large die castings. The 
machine is capable of turning out li 
aluminum die castings weighing up s} 
to 75 lb. When adapted to zinc use, : 
castings up to 200 lb are contem- " 
plated. By previous die casting stand- U 
ards, zinc parts up to 45 lb and 
aluminum of 20 lb were considered \ 
practically maximum. , 
Described as a 72-in. machine, it 
weighs approximately 250 tons and i 
will handle dies weighing up to 50 
tons. (The 72 in. is the distance be- ' 


tween the centers of the four 12-in. 
diam tie bars.) The largest machines 
operated by Doehler-Jarvis previously 
were 48-in. machines. 

Largest die casting machine built to date has a 60-in. space between.tie bars. A. F. Bauer, chief engineer of the 
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new ideas come to life in plastics molded by General American 


How many of your good ideas have died on 
wasn’t practical. 


scratch pad? ... simply because production 


At General American, manufacturers in many industries have seen their new ideas come to 
ife in plastics. Here on the biggest, most versatile plastics production line anywhere, intricate 
shapes are molded in one “‘shot’’. For many prod 


yroaucts, volume 


production in plastics becomes a 
reality for the first time. Tremendous strength is coupled with light weight. Utility and durability 
team up with colorful new sales appeal never before possible. 


For example, this conveyor belt, serving a double battery.of injection presses in one of General 
American’s plants, carries some of the world’s largest, most intricate and unusual plastics moldings. 
Here—yours to use . . . everything you need from development to delivery. Talk over your 
ideas nou with a General American engineer. 


PLASTICS DIVISION 
GENERAL AMERICAN TRANSPORTATION CORPORATION 135 South LaSalle Street, Chicago 90, Illinois 


© Facilities unmatched anywhere: injection presses to 300 ounces, compression presses to 2,000 tons, reinforced plastics molding, die making, painting, assembly, packaging 





DESIGN TRENDS 








Doehler-Jarvis organization, who has 
been in charge of developing the ma- 
chine, estimated that on a casting 
weighing 75 lb in aluminum the 72-in. 
machine could operate at a produc- 
tion rate of 30 “shots” per hr. To 
cope with this high rate of metal 


consumption, the machine has been 
equipped with two 12,000-Ib rever- 
batory melting furnaces. One of the 
most important design features of this 
machine is an automatic ladle to han- 
dle the hot metal. Maintaining tem- 
peratures for sound castings has been 


accomplished by setting temperature 
controls on the ladle. Other auto- 
matic features include: cycle contro] 
(or manual), controls for metal tem. 
peratures for the furnace, recordin 
of temperatures for the water-cooled 
shot sleeve and the die. Oog 


Drives for Aircraft Hangar Doors 


WHEN THE COMPLETE door opening 
for an aircraft hangar is as big as 40 
by 120 ft, maintenance of flexibility 
for egress and ingress becomes a 
major consideration. In the new 
Peconic River plant of Grumman Air- 
craft Engineering Corp., the solution 
to this problem proposed by the archi- 
tects, Office of Alfred Easton Poor, 
was to make the door in seven sections, 
each independently motor driven. The 
individual door leafs measure 20 ft 
wide by 40 ft high and weigh 6 tons 
each. With this arrangement, any por- 
tion of the entire door can be separa- 
bly opened as operational require- 
ments dictate, thus cutting down on 
heating and cooling losses. 

As shown in the illustration, the 
driving gearmotor is mounted within 
the door panel, which is 8 in. thick. 
A l-hp gearmotor is used, driving 
through a worm and wheel and roller 
chain to traction wheels below. Over- 
all speed reduction is 30:1. Control is 
by a NEMA size 1 starter on each 
panel. In addition to the localized 
leaf control, there is a master control 
whereby the seven leaves can be op- 
erated together. 


Power is fed to the moveable doors 
through Trumbull Flexiduct extend- 
ing the full length of the opening. 

The doors were built by Interna- 


Aluminum Cable Connector 


INTERCHANGEABLE USE of aluminum 
and copper electrical conductor in 
switch and control equipment is facil- 
itated by a new connecting device, 
made by The Thomas & Betts Co., 
Elizabeth, N. J. This aluminum cable 
adapter, is made in straight and right 
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angle types for Nos. 4 and 2 stranded 
aluminum cable. 

Standard copper-alloy connectors 
designed for copper conductor do not 
have the characteristics required 
when aluminum is used. For example, 
aluminum has greater thermal expan- 
sion than copper; it is very ductile; 
it is covered with an oxide coating 
that must be penetrated to form a 
good electrical connection. Further- 
more, a copper connector can pro- 
duce galvanic corrosion of the alumi- 
num conductor. The new adapter 
compensates for these factors. 


Serrations are made by sharp 
ridges (seen inside the adapter bar- 
rel) to break through oxide film on 
cable’s surface and establish elec- 
trical contact between cable and 
adapter. 






ELECTRICAL 





tional Steel Co., Evansville, Ind. Elec- 
trical construction was performed by 
Broadway Maintenance Corp., New 
York. O00 


Made from a_ special tin-plated 
copper alloy, the adapter is designed 
to combine good electrical conduc- 
tivity with springiness. It has a round 
barrel from which extends a tang in 
the form of a smaller, split cylinder. 
The barrel fits on the cable and the 
tang is inserted under the equipment 
clamp. The slot that splits the tang 
extends well into the barrel forming 
two legs. 

When the adapter’s legs are 
clamped together the spring pressure 
created is effective all around the 
aluminum cable surface and com- 
pensates for any expansion and con- 
traction due to current overloads. To 
break the high resistance oxide film 
on the aluminum, the bore of the con- 
nector is made slightly smaller than 
the cable diameter and is serrated 

(Continued on page 348) 
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each of these HOLTZER-CABOT motors 
solved a special problem! 
Holtzer-Cabot specializes in motor and gener- 


ator design, and is tooled to produce both AC 
and DC motors at lowest possible cost, in a wide 








SR ORCE 
range of frames, with unlimited varieties of 
mechanical and electrical features. 

Quality motors correctly designed result in 
lowest ultimate cost. 

Bring your small-motor application problem to 
Holtzer-Cabot. Our experience in developing 
custom-built motors assures you of a prompt 
and expert solution. a 






NATIONAL PNEUMATIC CO., INC. “ HOLTZER-CABOT ™'s!°"s 


125 Amory St., Boston 19, Mass. > Designers and manufacturers of mechanical, 


Sales Service Representatives - pneumatic, hydraulic, electric and electronic 
in Principal Cities throughout the World Sane equipment and systems 


a 
. 
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NEW COMPONENTS 


AND MATERIALS 





POTENTIOMETER CONTAINS CONDUCTIVE PLASTICS ELEMENT 


Having a guaranteed life of 5,000,000 
revolutions at 600 rpm or less, rota- 
tional potentiometer, Type 2094, fea- 
tures a solid resistance track of con- 
ductive plastics which is integrally 
co-molded to terminals, taps and a 
rigid supporting phenolic insulator. 

Low coefficient of friction of 
the smooth surface permits relatively 
high brush pressures, without incur- 
ring high torque. No undue wear or 
noise is introduced even where ex- 
treme vibration or acceleration is en- 
countered. Torque is less than 0.5 
oz-in. The corrosion-resistant conduc- 


tive plastics element is said to resist 
conditions that normally cause metallic 
elements to fail. 

Additional advantage is that the 
plastics resistance track and its co- 


molded insulator support have 
matched thermal expansion charac- 
teristics. Other features include: 


precious-metal wiping contacts, and 
beryllium copper contact springs. 
Ball bearings are used. Standard re- 
sistance values of 2000 to 100,000 
ohms, with linearity of +1.0 per cent 
or +0.5 per cent, are available. Reso- 
lution is better than 0.00004 in. Elec- 
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trical rotation, 350 or 360 deg, de- 
pending on type; mechanical rotation; 
360 deg. Markite Corp., 155 Waverly 
Place, New York 14, N.Y. 
ircle No. 1, Reader Inquiry Facilit 
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GLASS-FILLED POLYSTYRENE MOLDING MATERIAL 


Glass - fiber - reinforced _ polystyrene 
molding compound, designated Fiber- 
tuff, is designed for the injection- 
molding of rigid pieces and parts with 
excellent dimensional stability and 
high heat resistance. Objects molded 
from the material have good tensile 
and flexural strengths, show excellent 
dimensional stability, and are resistant 
to shattering by impact at both or- 
dinary and subzero temperatures. 
Laboratory tests show that it meets 
the qualification requirements of MIL- 


P-3796. Properties (minimum aver- 
age) include: tensile strength, 10,500 
psi at max load; tensile elongation, 
1.0 per cent; Izod impact strength, 2 
ft-lb per in. of notch; and heat distor- 
tion temperature, at a fiber stress of 
264 psi, 218 F. Rockwell hardness, M 
scale, is 82, max average. 

Available in a wide range of trans- 
lucent and opaque colors, Fibertuff is 
furnished in two grades: grades | and 
X. Both contain 65 per cent (+2.5 
per cent) improved heat-resistant 


MINIATURE MAGNETIC CLUTCHES AND BRAKES 


Magnetic clutching and braking de- 
vices, for use in computers and mech- 
anisms requiring high clutching and 
braking accuracy, consist of a single 
clutch, a double clutch, and a clutch 
brake. The units provide the advan- 
tages of: continuous operation (can 
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be energized for indefinite periods) ; 
immediate release upon de-energizing; 
rapid pull-in; and negligible steady- 
state control current requirement. 
They are designed with a neutral posi- 
tion for the friction disc, precluding 
dragging on the friction face regard- 
less of mounting position. 

Designed to meet military environ- 
mental specifications, they are made 
with anodized finish, fungus-inert 
materials, and encapsulated windings. 
Constructed of corrosion resistant ma- 
terials they have an operating tem- 
perature range from —65 to 165 F. 

With the incorporation of:a_ tele- 


polystyrene, with the balance consist- 
ing of glass fibers and pigments. Dif- 
ference between the two grades is that 
Fibertuff 1 has been externally lubri- 
cated, while Fibertuff X has no lubri- 
cant. 

The glass-fiber-reinforced molding 
compound is supplied as rod-shaped 
pellets approximately 4% in. long x % 
in. diam. Chemical Div., Koppers 
Co., Inc., Koppers Bldg., Pittsburgh 
19, Pa. 
Circle No. 2, Re 


phone-type relay, maximum response 
time of all three units is 6 millisec or 
less; without a relay, response time is 
slightly higher. They are designed for 
a maximum torque of 16 oz-in., and, 
for intermittent duty, at speeds to 
1000 rpm. Life expectancy is based on 
a minimum of 200,000 cycles at 30 
rpm with load inertia of 1 oz-in. 
Moment of inertia of input shaft is 
0.30 oz-in.?; for the output shaft, it 
is 0.21 oz-in.*. Input and output gears 
are designed to customer specifica- 
tions. 

Overall length (including shaft) of 
the largest unit—the double clutch- 
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3 DIFFERENT PLASTICS... 


3 DISTINCT MOLDING PROBLEMS... (¢e// the inside 





The SUNBEAM Fry Pan: an outstanding ex- 
ample of product beauty and efficiency. 


oe 
CHICAGO 
MOLDED 


PRODUCTS 
CORPORATION 


1024 North Kolmar Avenue 
Chicago 51, Illinois 


CUSTOM MOLDERS OF ALL 


~ Flies. 


Member, Committee on 
Large Plastics Moldings, SPI 
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story of ¢Aunbeam Controlled Heat 


How many years of molding experience ... what special equip- 
ment and engineering skills did it take to work this problem out? 
SUNBEAM knew...and promptly picked Chicago Molded. 


The unique phenolic handle of SuNBEAM’s Fry Pan contains 
the electrical controls, is insulated against heat and is designed 
to keep the electrical connections dry even when the pan is 
dunked in the dishpan. (Note how the stainless steel tubes are 
molded right into the handle.) Another excellent example of 
plastic molding around metal is the nylon head on the cam 
control. And last, but not least, the escutcheon plate, complete 
with dial numbers, is injection molded of flame-resistant cellu- 
lose acetate. 


The three molded plastic components in this SUNBEAM Fry 
Pan show how Chicago Molded’s unequaled experience can be 
combined with your product design to produce a real sales head- 
liner. Our engineers are available on short notice and without 
obligation. Why not call them in today? Or, as a starter, send 
for descriptive literature. 
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YOUR BEST 
SOURCE FOR 


ELECTRONIC 
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OUR NEW 
CATALOG NO. EC-354 
WILL GIVE YOU 


THE DETAILS 


Artisan 


Metal Works Company 


11420 MADISON AVE. 
CLEVELAND 2, OHIO 
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is 4.50 in. Weights of single clutch, 
0.8 lb; double clutch 1.5 Ib; and clutch 
brake 1.2 lb. Electrical requirement is 
25 volts d-c. Units are designed with 
servo-flange mounting for easy instal- 
lation. Ford Instrument Co., Div. of 
Sperry Corp., 31-10 Thomson Ave., 
Long Island City 1, N.Y. 
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SPIRALLY STRIPED 
TEFLON WIRE 


Teflon-insulated hook-up wires have 
spiral striping that conform to com- 
mercial (GEN-104) and_ military 
(MIL-W-76A) specifications for color 
coding. 

The colored stripes are made with 
high-temperature _ tetrafluoroethylene 
inks fused into the surface of the in- 
sulation. A broad colored helical stripe 
is used on natural or white teflon in- 
sulation to represent the base color. 
One or two narrower stripes can be 
applied to represent conventional 
tracer colors. Width and spacing of 
the stripes makes the sequence of 
colors easily distinguishable. 





819 different striped 


Possible are 
combinations, using black, brown, red, 


orange, yellow, green, blue, purple 
and grey inks on neutral or white in- 
sulation. Finished wire is supplied in 
conductor sizes from No. 26 to No. 10 
awg. The Teflon insulation has a nom- 
inal wall thickness of 0.010 in. to meet 
the requirements of MIL-W-16878A 
for Type E wire rated for operation at 
600 volts at up to 250 C. Wires are 
also available with nominal wall thick- 
ness of 0.007 in. Tensolite Insulated 
Wire Co., Inc., 196 Main St., Tarry- 
town, N.Y. 

Cir No. 4, Reader 


INSULATED-THROAT 
CONNECTORS 


All-steel, insulated throat connector 
provides safety and convenience for 
installation of thin-wall EMT (elec- 
trical metallic tubing) conduit. Ap- 
proved by Underwriters’ Laboratories, 
the device also complies with the Na- 
tional Electric Code, which calls for 
smoothly rounded insulating surfaces 
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at raceway terminations to protect 
wires inside. It is made in sizes to ag. 
commodate EMT conduit from % to 
2 in. in diam. 

The built-in insulated throat, a blue 
butyrate plastics bushing, prevents 
sharp edges of EMT raceways from 
damaging the insulation of wires jp. 
side. Added feature is the extra- -deep 
throat, which gives a greater area of 
rigid support for tubing wall. This 
permits improved alignment of race. 
way connections and provides more 
tolerance for conduit cut too short. On 
installation, the gland nut is run up 
and the entire assembly (body, gland, 
ring and locknut) tightens in place, 
Lock nuts on the % and %4-in. sizes 
eliminate need for holding the locknut 
while making the connection tight in 
the junction box. The same hex 
wrench sizes fits both body and gland. 
The Thomas & Betts Co., 56 Butler 

t., Elizabeth, N.]. 
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ALUMINUM LOCKNUT 

All-metal, self-locking locknut, made 
of high-tensile aluminum, meets or 
exceeds minimum tensile requirements 
for steel nuts. Weighing 65 per cent 
less than steel, the one-piece alumi- 
num nut has the torque and strength 
characteristics of a standard all-steel 
nut. It is designed for use on steel 
bolts or studs in place of steel nuts 





wherever weight is a factor and tem- 
peratures do not exceed 250 deg F. 
Known as the 105 F S high-tensile 
aluminum self-locking nut, the fastener 
is made of 24ST aluminum and de- 
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New Waldes Truarc GRIP Ring requires no groove, 
holds fast by friction, can be used over and over again 





The Waldes Truarc Grip Ring is a new, low cost fastener 
that provides a positioning shoulder secure against mod- 
erate thrusts or vibration. Installed on a straight un- 
grooved shaft, the Truarc Grip Ring can be assembled 
and disassembled in either direction with Truarc pliers. 


The Grip Ring can be installed tightly against a machine 
part in order to take up end-play. The basic Truarc 
design principle assuring complete circularity around 
periphery of the shaft and the ring’s unusually large 
radial width combine to exert considerable frictional 


hold against axial displacement. The ring can be used 
again and again. 


Find out what Waldes Truarc Retaining Rings can do for 
you. Send us your drawings. Waldes Truarc engineers 


will give your problems individual attention without 
obligation. 


//\\_ SEND FOR NEW CATALOG 


\. _/ WALDES 


4 





REG.U.S. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TruARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
V5. PATENTS: 2 362.947: 2.302.948: 2.416.652; 2.420.921: 2,426,341; 2.439.785; 2.441.846: 2.455.165: 
2.463.380; 2.403.383: 2 467.602; 2.487.603: 2.491.306; 2.509.081 AND OTHER PATENTS PENDING 
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SHAFT DIAMETER 


















.28 


+.0015 | +.002 
5 .364 


RING DIMENSIONS 





Approx. 
Ultim. Thrust 
Load (Lbs) 


SS ee 


Waldes Kohinoor, Inc., 
47-16 Austel Place, L.I.C. 1, N. Y. 


EAA 


(1) Please send me sample Grip-Rings 
(please specify shaft size ) 
[] Please send me the complete Waldes Truarc 
catalog. 


c--------= 


(PLEASE PRINT) 
Name 
Title 
Company 
Business Address 


City Zone State. 


a a Se ell een 
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What's the use? 


TWICE THE USE! 


A RADICALLY NEW AND 
COMPLETELY INSULATED 


Vilucller DESIGN HAS 

DOUBLED THE USEFULNESS 

OF OUR ALLIGATOR CLIPS 
z 


Gives you complete 
insulation in the tight- 
est spots, plus the us- 
val quick convenience 
of a Mueller clip. 


<i. <> aZao- 


THE CLIP 


Is our well known No. 60-S (steel) or No. 60-CS 
(solid copper) alligator clip, with screw connec- 
tion and barrel for banana plug. 


THE INSULATOR 


The skin-tight 2-piece vinyl insulator retains the 
clip’s slimness. The flexing, slotted tip provides 
“lip action”—keeps all metal covered—even 
when gripping terminals, studs, tabs, etc. 


THE COMPLETE UNIT 


Sold as a unit only, with factory applied insu- 
lators. Shipped half red, half black for easy 
lead identification. 


eae 


£Z, 


INSULATED 
RIGHT DOWN TO THE NOSE!.. 


It’s as covered as an alligator by 
an alligator’s skin! 


ASK FACTORY 
TODAY! 


#63 INSULATED ALLIGATOR CLIP. Steel, cad- 
mium plated, with screw connection. 


#63-C Same as above, but solid copper, with 
brass screw connection. 


1550-W E. 3ist St., Cleveland 14, Ohio 
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signed according to Specification AN- 
N-5b. It is chemically treated against 
corrosion to Specification MIL-C-5541 
and blue-dyed for identification. It 
has the same self-locking feature as 
the company’s steel Flexlocs. Spring 
tension of resilient segments of the 
locking section lock the nut securely 
at a desired position whether it is 
seated or not. It can be reused without 
loss in locking efficiency. Available in 
five sizes: %g2, 542, %, %4-28 and %e- 
24. Standard Pressed Steel Co., Jen- 
kintown 9, Pa. 

Circle No. 6, Reader 
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CLASS B GLASS-FABRIC 
INSULATION 


Capable of withstanding hot spot op- 
erating temperatures up to 150 C, 
Bi-Glas is a Class B insulating mate- 
rial supplied in full-width form for 
use as layer insulation and phase in- 
sulation. Also available in tape form, 
it provides uniform, tight, lapping 
over irregular surfaces for a wide vari- 
ety of insulation applications. Even 
after severe elongation, Bi-Glas pro- 
vides excellent electrical properties, 
high abrasion resistance, and protec- 
tion against the fraying action of the 
glass fibres. 

The material is made of a special 
bias-woven Fibreglas cloth treated 
with a high-temperature varnish. Its 
inorganic properties provide maximum 
protection against oils, acids, moisture, 
fungus, and ozone. It is highly resist- 
ant to tear. Dielectric strength (short- 
time test) is 1000 vpm, as received. 
Gage is 0.007 in. Weight: 7.4 oz per 
sq yd. Electro-Technical Products 
Div., Sun Chemical Corp., Nutley 10, 
NJ. 
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GLASS-ENCAPSULATED 
CARBON FILM RESISTORS 


Features of two glass-encapsulated 
and inert gas filled carbon-film re- 
sistors are: satisfactory operation 
under extreme conditions of humidity 
and high ambient temperature plus 
great stability, long life, and improved 
electrical characteristics. The resistors 


are designed for use where greater 


wattage dissipation or higher volta 

application is desired than jn ordinan 
applications. Model RX3, for applica. 
tions requiring up to 15 ky, is a hj 

voltage resistor. Other models are 
high wattage resistors. Type RX4 has 
a resistance range from 200 Ohms to 
200 kilohms and dissipates up to 5 
watts, while type RX 5 has a ratip 
of 200 ohms to 650 kilohms, and jg 
capable of loads up to 10 watts, De. 
pending upon the applications, toler. 


ances can be furnished from a maxi. 
mum of +10 per cent to a minimum _ 


of +1 per cent. Operating tempera. 


tures range from 65 to 225 C. Com. 7 
ponents Div., Victoreen Instrument 


Co., 3815 Perkins Ave., Cleveland 
14, Ohio. 
No. 8, Reader Inquiry 
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TWIN CONNECTOR 


Twin connector MU is compact, low 
in height and narrow. Designed to re. 
place a larger single connector, Type 
MU accommodates two wires and js 
available in three sizes: MU 250 for 
wires ranging in size from 250 MCM 
to 6, MU 350 for 350-4 and MU 600 
for 600 MCM to 4/0 wire ranges, 


The connector is produced from 
heavy, extra hard-drawn seamless cop- 
per tubing by a special process. The 
copper has 100 per cent electrical con- 
ductivity, assuring low heat rise. Con- 
nector has been tested by Underwrit- 
ers’ Laboratories and the Canadian 
Standards Association. Ilsco Copper 
Tube and Products, Inc., 5745 Marie- 
mont Ave., Cincinnati 27, Ohio. 
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POLYESTER 
GLASS LAMINATE 


High-pressure sheet laminate contains 
glass fibers impregnated with a ther- 
mosetting polyester resin. Known as 
Insurok XT-200, it is primarily an in 
sulating sheet with excellent structural 
properties. It is said to have excellent 
electrical properties, low moisture ab- 
sorption, good strength, and high are 
resistance. 

Other characteristics include: good 
impact strength, and uniform proper 
ties in all directions, flatwise across the 
sheet. It has very satisfactory machin- 


ing characteristics and can be punched a 
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A 
adjustable 


speed line 


GH Ce 
Weigh andiooe 


It pays to think first of the 

Louis Allis Co. whenever you’re 
considering adjustable speed drives for 
your product or plant. Louis Allis 
builds all basic types. There’s no 
compromising — from this complete line 
you can select the unit that’s exactly 
suited to your job conditions and 


engineered for your application. 


For the simplest — and best 
—solution to any adjustable 
speed drive problem, call 
your nearby Louis Allis Sales 


Engineer, or write to us. 


a. 


THE LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 


ASD-101 















Perfect in room 
air conditioner 
applications 


Many successful 
fan applications 


Potential savings 
in your product! 


Look closely... 
this new LOYD SCRUGGS 
6-pole shaded pole motor 

may be your answer! 


This new motor is typical of Scruggs’ fast-growing versatility in the 
fractional horsepower motor field. 


The precision standards of Scruggs motors, proven in Dictaphones and 
many other famous products, are more rigid than ever. And new plant 
facilities now permit faster deliveries, wider scope and lower pricing. 


Take advantage of this custom-built motor service at stock motor prices. 
Develop better products at lower cost! 


WE’LL SEND YOU a sample motor built to your specs. Write today 
for detailed Data and Performance Chart. Immediate service! 


CHECK THESE QUALITY FEATURES: 


1. Copper-weld rotor for uniform 


4. Extremely quiet running 
performance 


5. Rotor electronically balanced 
6. Double varnish impregnation 
7. Design practically eliminates AC hum 


You con slike Your. Aeppitdlion, on Leruuggé Molne 


2. Long-life sintered bronze bearings 


3. Extra large oil reservoirs 


THE 
a COMPANY 
Festus, Mo.—A Dozey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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cold to intricate shapes. It also h: 
good shearing and handling qualities 
Grade XT-200 can also be sanded . 
close tolerances by standard sheet 
sanding methods. 

Because of its high are resistance it 
can be used for pole insulators. cable 
holders and switches, as well as for 
motor-generators, transformers, ele. 
tric ovens, control devices, induction 
heating equipment, and various mag- 
netic devices. 

While it is considered a Class B jn. 
sulation and can _ withstand higher 
temperatures than paper or CaNvas- 
base phenolic laminates, it is priced be. 
tween canvas or linen-base laminates 
and paper-base laminates. It is ayaj). 
able in sheets 34 in. x 34 in., in thick. 
nesses of ‘16 in., % in., and % in, Ad- 
ditional thicknesses will be available. 
The Richardson Co., 2799 Lake St. 
Melrose Park, Il. 

No. 10, Reader Inquiry Fa 


AIR CONTROL VALVE 


Safety in press operation is provided 
by an air control valve, the Lifeguard, 
which “senses” valve malfunctioning 
and shuts itself off when any com- 
ponent does not operate normally, 
Heart of the safety feature is a “cut- 
off” unit attached to the pilot section 
casting. This cuts off the air supply to 
the pilot section in case of failure of 
any valve part. The valve cannot be 
actuated again until the seal on the 





recock unit is broken and_necessar\ 
adjustments or replacements made. 

An a-c solenoid, _ pilot-operated, 
three-way model, valve may be said 
to consist of two valves in a common 
housing combined with the cut-off 
unit. It has a single inlet port, a single 
cylinder or out port, and two inter- 
connected exhaust ports. There are 
two pilot sections with a common 
air supply but with individual ex 
haust ports and solenoids. 
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SINCE 





1890 


Quabity 


SEPTEMBER 


NEMA 1, Size 1 
Unfused Combination 





dU 


for new machines or old with 


ARROW-HART 


TYPE “RAC” 


COMBINATION STARTERS 


ENCLOSURES: 
@ GENERAL PURPOSE (NEMA TYPE 1) 
@ INDUSTRIAL USE (NEMA TYPE XIl) 
. . « built to JIC STANDARDS 
@ Also for Textile and Other Industrial Applications 
AVAILABLE: 
@ WITH DISCONNECT ... Fused or Unfused 
@ WITH CIRCUIT BREAKER TYPE DISCONNECT 
@ IN ACROSS-THE-LINE, REVERSING and 
TWO-SPEED TYPES 
@ IN NEMA SIZES 0, 1, and 2 
@ WITH AND WITHOUT CONTROL CIRCUIT 
TRANSFORMER, LOCAL CONTROL, AND 
OTHER MODIFICATIONS 





MOTOR CONTROLS e 
ENCLOSED SWITCHES e 








PERFORMANCE 
STANDARDS 


ARROW - HART 


I RIAL CONTROL DIVI DN 
103 HAWTHORN ST., HARTFORD 6, CONN., U.S.A 


Offices, sales engineers and warehouses in: Atlanta, 
Boston, Buffalo, Chicago, Cincinnati, Cleveland, 
Dallas, Detroit, Houston, Indianapolis, Los Angeles, 
Milwaukee, Minneapolis, New York, Philadelphia, 
Pittsburgh, St. Louis, San Francisco. In Canada: 
Arrow-Hart & Hegeman (Canada) Ltd., Mt. Dennis, 
Toronto.’ In England: Arrow Electric Switches, Ltd., 
Ealing, London W5. 


WIRING DEVICES 
APPLIANCE SWITCHES 


1954 


NEMA I, Size 2 
Circuit Breaker Combination 


Pie ere 


NEMA Xil, Size 2 
Unfused Combination 


Combining radically smaller size and lighter weight 
with the advantages of advanced safety and depend- 
ability, these revolutionary Arrow-Hart Type “RAC” 
Combination Starters outwork . . . outlast . . . out- 
mode every other type. An all-new, front-operated 
disconnect—a new line of enclosures in NEMA Types 
1! and XIil — and the exclusive A-H “Right Angle” 
Starter set new standards for maintenance ease, su- 
perior performance, and control versatility. 


YES! Arrow-Hart Type “‘RAC’ Combination Starters 
will help all machines — old and new — realize their 
full productive efficiency. Extreme dependability 
helps eliminate costly down-time . . . smaller size, 
easily accessible contacts, and extra room in the 
enclosure provide the ultimate in installation and 
maintenance ease . Straight-Thru wiring im- 
proves safety standards. 


You owe it to yourself to write for 
complete information — NOW! 


NDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC CO. 
103 HAWTHORN STREET, HARTFORD 6, CONN. 


( ‘Please send literature describing the Type ‘RAC’ Combination Starter. 
(0 Please send catalog covering the complete AH-Motor Control Line. 


NAME 
POSITION 
COMPANY 
COMPANY ADDRESS 


i STATE 
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Features include high-speed oper 
tion—up to 600 cps and pees 
poppet construction. Main valve ee 
sures range from 30 to 125 PSig air 
with pilot pressure of 40 to 195 psig a 

air. Maximum temperature: 175 F Ee 
| Operating voltage, +10 per cent ss 
rated 115 volts. Inlet pipe size % ‘- 
Weight is 14 lb. Ross Operating Valve 
Co., Dept. 804, East Golden Gate 
Ave., Detroit, Mich. 


Circle No. 11, Reader Inquiry F 











FOR SAFETY 


Gcility, page 263 


MINIATURE COIL TUBE 
FASTENERS 


Miniature coil tube fastener is ayajl. 
able in two types to mount 0.218 jp, 
OD coil tubes to chassis or terminal 
board. lype 1 is for insert-type cores 
using No. 3-48 screws; Type 2 has 
clearance holds for threaded cores. 





ENGINEER 


FOR ECONOMY 





Both types are available to meet vary- 
/ ing chassis thicknesses. Design of sup- 
porting legs and arms permit fasteners 
/ to be used where space is limited. 
The new fastener incorporates the 
same 3-way action found in previous 
models: the thread design holds iron 
core in adjustment; gripping points 
hold coil tube firmly; resilient sup- 
porting arms snaplock the entire as- 
sembly into position with a single 
push. The Palnut Co., 66 Cordier St., 
Irvington 11, N.J. 


Circle No. 12, Reader Inquiry Facility, page 263 


STYLED 


FOR SALES IMPACT 


SOLENOID VALVE 





| Elimination of gaskets is a feature 
of a 5-o0z solenoid valve whose major 
parts are stainless steel, silver brazed 
for rigidity. Valve has a special strain 





HINDE & DAUCH 
AQ Jtutheovity on Packaging 


12 FACTORIES ® 40 SALES OFFICES | 












Write for the new booklet, Creative Package Design, 
Hinde & Dauch, Sandusky 35, Ohio 
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write on company letterhead 


TD 


MAGNETICS inc. 


DEPT. EM-9, BUTLER, PENNSYLVANIA 


SEPTEMBER 1954 





ARE YOU READY FOR 
hy 
QUT, 


Shield Performance? 


MAGNETIC SHIELDS 


Are you ready for a major electronic and electrical first— 
Magnetics, Inc. “Performance-Guaranteed” Shields for shielding 
of standard cathode ray and other tubes against moderate and ° 
high flux external fields . . . and custom-designed “Performance- 
Guaranteed” Shields for specific shielding problems? 

Here are shields which eliminate waste . . . are guaranteed to 
your performance specification ...and are sold at standard prices. 


THE WIDEST CHOICE IS YOURS 


MATERIALS... Premium quality Performance-Guaranteed Shields 
are usually made from Mumetal or A.E.M. 4750, dry-hydrogen 
annealed for optimum isolating properties. Shields can be made 
from any other commercially available magnetic and non-mag- 
netic materials when required by performance specifications. 


METHOD OF MANUFACTURE . . . Performance-Guaranteed Shields 
can be fabricated or drawn by Magnetics, Inc., depending upon 
which is most economical for your requirements. 


FINISH . . . Performance-Guaranteed Shields can be furnished 
painted, lacquered or unfinished, as your requirements dictate. 
Paint color can be matched to any equipment shade you select. 
Pre-painting by Magnetics, Inc. eliminates danger of damage to 
shields in painting operations in your plant . . . provides you 
with shields immediately ready for your assembly operations. 


FREE ENGINEERING DESIGN . . . Our Engineering Department will 
carry out all phases of your shield design . . . including magnetic 
analysis . . . mechanical design .. . and production engineering 
to your Cost requirements. 
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relief lead wire grommet, with Plunge 
| of minimum size and weight to sede 

operation under heavy Vibration. ‘ 

floating synthetic rubber needle valye 

insures positive closing at zero deg 
| pressure. Standard models have in 
| orifice. Specifications include: operat. 
| | ing range: up to 1000 cpm; pressure 
' | up to 200 psi; and power Consump- 
| tion, 1 to 3 watts. Flow is Straight. 
| through. No mounting brackets are 
| necessary. Available for 6, 12, 24 volt, 
| d-c and 100 volts a-c. Specialty Prod. 
ucts Co., Inc., 3725 Monitor Ave. 
| St. Louis Pk., Minneapolis 16, 


Minn, 
ircle No. 13, Re age 2 


BRAKE MOTOR 

Short overall length, one of the fea. 
tures of integral Brakemotor is made 
possible by utilizing the motor end 
bracket as an integral part of the 
brake. The units utilize disk brakes 
and are available in NEMA motor 
frame sizes from 203 to 326. Brakes 
are designed to furnish maximum con- 
tinuous duty torque from 3-ft-lb in 


% 4 the smaller sizes to 50 ft-lb in the 
: Y largest sizes. Design features an ey- 
er Y Can ternal wear indicator that shows that 


meet your exact specifications 


You can order from Precision in an infinite variety of sizes, shapes, 
I.D.’s or O.D.’s and be sure of the finest quality and construction, 
plus uniformity throughout. You can specify kraft, fish paper, ace- 
tate, combinations, phenol impregnation, etc., whichever material is 
best suited to your particular application. 


Precision’s modern high production facilities and rigid manufac- 








eats 
x 





the brake is operating properly at each 
engagement. Brake adjustment is 





turing control bring you all these advantages at lowest possible cost! simplified: one torque-adjustment nut 
Request samples and Arbor List of over 2000 sizes. sets it for any rating to maximum. 
Other advantages include rugged con- 
struction with cast-iron external parts; 
PRECISION BOBBINS CUT COIL COSTS maximum solenoid-gap limit; and 
- . . ake life ¢ ‘ast stops pro- 
Eliminate rejects, waste, loss of time. Order long brake life and fast stops p 
‘ : h lai fitted with lead vided by a one-piece molded friction 
in any size or shape, plain or fitted with leads, lining of low inertia. The Louis Allis 
slots or holes. Flanges cut to your specifica- Co.. 133 Steward Ave., Milwaukee 7, 
tion. Ask for samples and bulletin. Wis. 
r No. 14. Reader ry Facility, page 263 
Sales Representatives in: 
New England: Missouri, Southern Illinois, lowa: 
Framingham, Massachusetts, Framingham 7091 St. Louis, Missouri, Sterling 2318 COMPACTING POWDER 
Metropolitan New York, New Jersey: Maryland: 5 ; . 
Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plaza 2-3211 Reduced-oxide ty pe ot compacting 
Upstate New York: Philodelphia, Comden: powder, designated Plast-Iron B-212, 
Syracuse, New York, Syracuse 76-8056 Philadelphia, Pa., Chestnut Hill 8-0282 : . cS 
i i — is recommended for the manufacture 
Northern Ohio, Western Pennsylvania: California: . ; 
Cleveland, Ohio, Atlantic 1-1060 Pasadena, California, Sycomore 8-3919 of mechanical parts (other than bear- 
Indiana, Southern Ohio: Canada: ings) where very high tensile and 
Logansport, Indiana, Logansport 2555 Montreal, Quebec, Canada, Walnut 2715 : 7 : 


transverse strengths, and superior 

wear resistance are required without 
PRECISION PWT TU ona co the need for unusual ductility. 

: Important characteristic is that 

2035 W. CHARLESTON ST. CHICAGO 47, ILL. parts made of this material to which 

Plant No. 2: 79 Chapel St., Hartford, Conn. various percentages of copper may 





V. 
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New time-saving AMF Everlock 
pre-assembled screws and 


lockwashers. In types, sizes and 
materials to meet your needs. 


fasten it and forget it... 


fs 


Another 


Product 


INDUSTRIAL FASTENERS 





Tight, vibration-proof fastenings—for the life of your product. 


New AMF Everlock pre-assembled screws and lock- 

washers give you both .. . fast, one-operation application 

and vibration-proof tightness. Everlock washers, with the 
exclusive alternating chisel edges, actually bite into the surface 
of both screw and part. Even under the most punishing 
vibration, Everlock fasteners stay secure—for good! 


Everlock locknuts spin down finger-free. After contact 
with work only 14 turn gives a sure, permanent 
6-way lock. Combine unequalled speed .of application 


with true vibration-proof performance. 


£ On your next order for fasteners, specify AMF 
\ Everlock—and fasten it and forget it. Sizes, types and 
materials to meet any specifications. 
eel , 





TERMINALS 
Plain and lock types. 


LOCKNUTS 


Both National fine and 
National coarse threads. 


LOCKWASHERS 


Internal, external and 
special types. 


THOMPSON-BREMER & COMPANY 


520 North Dearborn Street * Chicago 10, Illinois 
SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY CO., NEW YORK 


““EVERLOCK’’ IS A REGISTERED TRADEMARK 
OF THOMPSON-BREMER & COMPANY 


SEPTEMBER 1954 













est Me ami eeldat- title -17 
eeTabi-14 Me el Mette tse is 


Everlock Representative. 


Kenneth D. DeLanoy 
Dayton 3, Ohio 


Oscar P. Martin 
Lakewood 7, Ohio 
J. Ramsey Reese, Inc 
New York 7, New York 
Be Mae hg 1107 
Manchester, Connecticut 
Russell T. Brosius 
Philadelphia 3, Po 
Tots Wm G11 (tg 
Detroit 1, Michigan 
W.L. Barth, Jr 
Chicago 34, Illinois 
C. W. McNeil 
Houston, Texas 
Leonard F. Berg 
St. Paul 14, Minnesota 
Thom Lundeen 
Moline, Illinois 
aeldd tomatic 
St. Louis, Missouri 
A. J. Murphy 
DeWitt, New York 
Richard C. Dudek 
Beverly Hills, California 
P. L. Robertson 
Milton, Ontario, Canada 
Sam T. Gleaves 
Louisville 5, Kentucky 
J. J. Mcintosh 
Atlanta 6, Georgia 


Donald G. Teeling 
Indianapolis 44, Ind 


Oregon Indus. Factors 
Portland 1, Oregon 


181 













for countless 
industrial and military applications... 


Comar relays have consistently 
been “‘approved”’ by leading 


Aircraft Controls 
Business Machines 

Radar Systems 
of their superior performanc 
dependable operation. 
Comar relays are custom- 
engineered to exact 
specifications, job-tested 
and job-proved for top effic 
quality constructed for utmo 
reliability. If you use relays, 
it will pay you to contact Comar. 
Our experienced engineering staff, plus 
huge manufacturing and sealing 
facilities, will save you time and money. 
Send for catalog. 


Electric Cameras 
Guided Missiles 


Communications 


MA 


Transcribers 


—< Coin Machines 
Electric Toys 

Test Panels 

= Computors 


Alarm Systems 
Electric Timers 

Tape Recorders 
Generator Controls 
—hundreds of others 







OMmel ELECTRIC COMPANY 


3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 
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designers and manufacturers b Use, 


H 


oS 


RELAYS « SOLENOIDS +» COILS » TRANSFORMERS * SWITCHES +» HERMETIC SEALING 


ay e been added, show Narrowly te. 
strained growth upon sintering, 4) 
specimens containing only 3 Bee all 
copper are equivalent in strength . 
parts made of conventional iron - 
der with 10 per cent copper, Whe. 
considerable part shrinkage can . 
tolerated, use of B-212 without 
copper produces parts as Pe. 
as those obtained with convention 
powders to which 10 per cent : 
has been added. The National Radi. 
ator Co., Johnstown, Pa. : 


Circle No. 15, Reader Inquiry Facility, Page 263 


INTEGRAL GEAR REDUCER 


Miniature packaged integral planetary 
gear reducers have continuous long- 
term output torque ranges up to 1000 
in.-oz; for short periods this may }e 
greatly exceeded. Converting high 
speed into high torque, units are syjt. 
able for aircraft and other applications. 





Basic unit diameter is 1% in., with ap 
in. diam input shaft, and a %¢ in, 
output shaft. Length depends on any 
of the standard speed reduction ratios, 
which range from 18.78:1, to 21,808:1, 
Globe Industries, Inc., 1784 Stanley 
Ave., Dayton 4, Ohic 


Pe 
No. 16, F r 


cility neas 242 


page 203 


TEMPERATURE-STABLE 
THYRATRON 
Temperature-stable Thyratron, Ty 
ELC6]J, is an xenon gas-filled, grid- 
controlled rectifier tube — especially 
manufactured for panel mounting. 
Flexible lead connections eliminate 


LG Tae. 
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Whatever the job... PERMACEL APE 





PERMACEL 2 IN 1 ELECTRICAL TAPES are specified by Hoover PERMACEL 2 IN 1 ELECTRICAL TAPES provide a quick and 
for a variety of uses in the production of its new line of motors. permanent method of splicing external winding leads to the coils, 


"~onromemeanenecusentcsipostinstsssii™ 





PERMACEL 2 IN 1 ELECTRICAL TAPES are used for binding PERMACEL 2 IN 1 ELECTRICAL TAPES are self-sticking and 


end turns where space is limited and end shields must fit closely. heat curing. There is a tape for every need of the motor industry. 


PeRMAcet laces 


Many jobs can be done faster, better, easier, with self-sticking tape. ..write Permacel Tape Corporation, New Brunswick, N. J. 
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Ground-testing electronic equipment 
keeps ‘em safe in the sky 





To insure reliable flight performance, 
electronic equipment—radio, radar and 
navigational devices—is tested on the 
ground with power supplied by 
Regohm-controlled generators. 

Engineers of The Hobart Brothers 
Company, Troy, Ohio, use Regohm 
regulators for their alternating current 
ground units. Because this low-cost, 
compact electro-mechanical controller 
is unequalled in accuracy. And under 
severe operating conditions, whether 
on land, sea or air, Regohm has per- 
formed long and unfailingly. 





7 Reasons why Regohm can simplify 
your control problem 


1. Regohm is small in size—It is compact, 
: lightweight, position-free. Small size 
Ground Power Supplied peers s ; _ 
does not limit power-handling capacity. 
by Hobart electric generators 2. Regohm is a high-gain power amplifier 
—Milliwatt variations in signal energy 
control energy changes millions of 

times greater. 
Controlled 3. Regohm’s isolated signal and control cir- 
cuits end impedance matching problems— 
Signal coils may have ratings from 0.01 


by Regohm to 350 amperes. Controlled resistors can 


have values from zero to infinity. 





4. Regohm will correct system instability— 
Voltage Regulators A reliable, sturdy dashpot aids system 
damping. It’s easily adjusted over a 
wide range to match dynamic Regohm 
characteristics to present system. 
5. Regohm’s effect can be calculated in ad- 
vance—Its response is independent of 
rest of servo system. Acts as integrat- 
ing error-rate proportional controller. 
6. Regohm assures continuous control—In 
“closed loop” systems a high speed 
averaging effect occurs as Regohm’s 
armature oscillates over a small ampli- 
tude. This provides continuous, step- 
less control in systems operating at 
power frequencies and below. 
7. Regohm has long life—Its life is meas- 
ured in years. Its plug-in feature sim- 
plifies replacement and maintenance; 
there are no parts to renew or lubri- 
cate. Shelf life is virtually unlimited. 
Our engineering and research facil- 
ities can help you apply Regohm to 
your control system or regulation 
problem. Write for Bulletin 505.00, ana- 
lyzing Regohm’s characteristics and 
applications. Address Dept. L., Electric 
Regulator Corp., Norwalk, Conn. 





——— CONTROL COMPONENT IN: Servo systems + battery 
chargers + airborne controls + portable and station- 
ary generators * marine radar « inverters + locomo- 

(/ \Y tive braking systems + mobile telephones + guided 
missiles « signal and alarm systems «+ telephone 


central station equipment + magnetic clutches « rail- 
road communication systems « magnet amplifiers. 
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the conventional socket 
trouble-free 
and circuit. 

Maximum ratings are: anode ayer. 
age current 6.4 amp d-c; Oscillogray} 
peak current 77 amp; peak nase, 
voltage 1250 volts; peak forward <a 
age 1000 volts; and average tube dr : 
9 volts, at P.F.V. is —4.6 + 16 a 
Electrons, Inc., 127 Sussex Ave., Ne ; 
ark 3, N.]. ee 
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contacts between tube 


FHP VARIABLE SPEED UNIT. 


As a result of a complete redesj n 
Vari-Speed Motodrive is available ne 
4, %, 42 and % hp sizes in speed 
ranges from 2:1 to 10:1. More com- 
pact, the variable speed unit is avail. 
able in 112 different assemblies, jn 
horizontal and vertical models as well 
as in 45-deg and other models, Speeds 
from 3 to 4660 rpm are available, 





Feature is a new “threaded” spiral 
groove lubrication system, which as- 
sures complete coverage of lubricant 
over all sliding surfaces. In case of 
excessive lubrication, a special “over- 
flow” outlet carries excess lubricant 
away from the disk faces and V-belt. 

In addition to the standard hand- 
wheel, which can be located in six 
different positions, units are also 
available with extended handwheel 
control, electric remote, and mechan- 
ical automatic control. Reeves Pulley 
Co., Columbus, Ind. 

le No. 18, Reader Inquiry Facility, page 263 


CASTING RESIN 


Designed for embedding electronic 
parts and units Stycast 2850 GT has 
an operating temperature range from 

100 to 400 F. For short periods it 
can be used at 500 F. The cured plas- 
tics has a low thermal coefficient of 
expansion, approximately the same as 
that of aluminum and brass. Conse- 
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. : the best running mate your product can have 
. Noe 
) 
Millions of Delco Motors—fractionals and 
l integrals—are giving reliable service in the 
j. operation of farm equipment, home appli- 
j ‘ 4 
wi <— ances, tools and machinery of every sort. 
3 4 / e » 
f ‘ 
: ‘S Such wide usage suggests that Delco Motors 
| . ee a . 
d a apa eee give a good account of themselves, perform- 
: | ance-wise. Such user acceptance suggests, 
; & : too, that you would find a Delco Motor the 
s ol R best running mate for your product. 
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High strength 


* 

* High 
Conductivity 

* Uniformity 

* Reduced set 

and drift 


* Close 
tolerances 


* Long 
endurance life 


* Corrosion 
resistance 


* Stability 
ot extreme 
temperatures 


*& Reduced 
inspection and 
assembly costs 


* Reduced space 
requirements 
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Would a superior coil spring it 
solve your design problem? 


| | - 4 Be Cu Springs 


have an impressive 
record of superior performance 





PROCESSED” 


y 


It is known that beryllium 
copper does have certain inherent 
advantages for some applications. 
But I-S exclusive heat-treating 
techniques in spring-forming have 
magnified and multiplied these 
advantages. From jet aircraft to 
refrigerators, billions of I-S BeCu 
springs have been used for their 
superior performance—and the resulting 


economies in cost and labor. 


Call it difficult? Then call I-S ... 


From design conference—to prototype—to finished 
production . . . I-S’ exclusive facilities and the spe- 
cialized ability of our engineering staff are available 


to help solve your challenging problems. 


Like many other leading manu- 
facturers, you will find that these 
I-S facilities can make significant 
improvements in your manufac- 
turing processes, and in your 
product. And they most likely 
will save you money. One thing 
is certain . . . it costs nothing 
to compare. 


But it may cost considerable, 
not to! 


For more information on BeCu Springs, 
write today for your free copy of 
our newest catalog, No 8. For elec- 
tronic components, ask for No. 8-A 


Instrument Specialties co. tn. 


254-C BERGEN BOULEVARD, LITTLE FALLS, NEW JERSEY 
Telephone Little Falls 4-0280 
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quently, even large metallic ; 
can be embedded without er 
temperature cycling. 

Other important features of § a 
2850 GT are low shrinkage dur 4 
cure, good adhesion to a Variety : 
materials and the possibility of a 
room-temperature cure. It has ’ 
found useful in embedding such com. 
ponents as power transformers anil 
transistors, as well as of complete. 
electronic circuits. Typical properti , 
include: flexural strength, 13,300 pes 
heat distortion point, 347 F; volume 
resistivity, 5 x 10'° ohm-cm; and dj.” 
electric strength, 455 volts per mil, 
Emerson & Cuming, Inc., 869 Wash. 
ington St., Canton, Mass. 
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SELF-LOCKING WING NUT 


Serrated-base wing nut which fre 
quently eliminates need for a lock 
washer is now available for industrial 
applications in a full range of popular 





sizes. The nuts are made of rust. 
proof zinc alloy and feature a pat- 
ented recessed thumb grip. In addi- 
tion to a plain bright finish that 
withstands normal usages, they are 
also furnished in all commercial fir- 
ishes. Gries Reproducer Corp., 149 
Beechwood Ave., New Rochelle, N.Y. 
PIX 5 
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MIDGET DPDT SWITCH 


Midget hermetically sealed snap-aec- 
tion blade DPDT switch, Model 8102, P 
is used in aircraft applications because $86 
its high contact pressure makes it re- 
sistant to extreme vibration. It also 
operates with less than half the effort 
required by standard “aircraft-qual MO 


ity” switches. RESI 


Other features include a_ Silastic 


oy 








Ce 





HIGHER 
IMPACT 
STRENGTH 


HASTIC “MM” vs. PHENOLIC “CE” 


PRICE 
$86 vs. $1.25 


MOISTURE 
RESISTANCE 


Mh, vs. 1 


IMPACT 


IZOD 
15 vs. 5 


HEAT 
NESISTANCE 


200 hrs. at 150° c, 
WO vs. 6000 


ARC 
WOISTANCE 


nN yvs. § 
i 


HIGHER 
DIELECTRIC 
STRENGTH 


oT 
LOW WATER ABSORPTION, 
SHRINKING, WARPING 


EASY TO MACHINE — 
PUNCHES CLEAN 


@ BETTER INSULATION at LOWER COST © 


Glastic sheet laminates bring you all this 
— for less than conventional phenolic lami- 
nates. Besides, you have negligible water 
absorption, easy machining and clean punch-, 
ing; full range of thicknesses from 1/32” to 
1-1/4”; in sheet sizes 24” x 36” or 72” x 36”. 
. . . Available also in molded form... . 
Let the Glastic technical staff open the way 
to a new high in insulation assurance. 






e@ Write for samples and technical information 
Bulletin “E-9 on sheet or molded applications. 


THE GLASTIC CORPORATION 
1823 East 40th Street * Cleveland 3, Ohio 


GLASTIC 


ALKYD POLYESTER 








actuator button that will flex Sati 
torily from ~90 to 250 F. It will with, 
stand 100 psi pressure differentia] ; 
side or outside without rupture 
leak. The two blades are cam af 
justed to an actuation tolerance of 
0.001 on the make contacts and 
within 0.002 on the break contacts 
Available with either solder- ; 
screw terminals. Resistive rating from 
0 to 50,000 ft is 25 amp at 28 yolts 
d-c or 100 volts a-c. Weight: 9 02 
Haydon Switch Co., 232 North Eln 
St., Waterbury 20, Conn. 
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PUSHBUTTON FIXED 
INTERVAL TIMER 


With a range from 15 sec to 1 month 
fixed-interval timer, Series PB, com. 
plete with Circle B synchronous motor 
is rated for 25 amp at 115 volts 60 
cycles. 

Designed for use in vending ma- 
chines, hand dryers, or other equip. 
ment requiring a push-button aety. 
ated electrical time switch, the light. 
weight unit features a dust - right 









CONTACTS & BRUSHES 
OF SILVER-GRAPHITE 


... for minimum, more stable 
contact resistance .. . less 
radio noise interference .. . 
greater reliability 





em servo mechanisms to radar antenna operating 
units, calculating machines, midget motors and dozens of 
other exacting applications, sliding contacts or brushes of 
Stackpole silver-graphite assure maximum contact effi- 
ciency and life at minimum cost. Lowest radio noise levels 
short of using costly noble metals are obtained by using housing, and can be easily mounted 
these silver-graphite units against a silver ring. For ordi- in any position. Featured are quick- 
nary uses, a copper ring or commutator will suffice. connect terminals, heavy-duty solid 


; tr wpe P ‘ silver contacts, nvlon cam, latch and 
Available in sizes from %" diameter upward, they can 
: operating button. 








be supplied with silver-soldered backs for easy spot weld- y 2 
: : ; : : 4 When the actuating button is de- 
ing or brazing directly to supporting springs or arms and aes ae, ve io 
; : ’ : : pressed, the timer switch first tums 
with or without shunts. Contacting assemblies are thus ae ae 
; ; ; . : on the load, then turns it off after the 
greatly simplified. Units are supplied either separate or aes : : ; 2 
. : : : factory-set time interval. Dimensions: 
mounted to specifications. They are made of silver with , 


: : 2-% in. (max) x 2-% in. deep. Bristol 
almost any desired percentage of graphite. Standard Motor Div., Vocaline Company of 


07 07 : . 
Cw grades range from 0% to 50% graphite. America, Inc., Old Saybrook, Conn. 
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ty STACKPOLE CARBON COMPANY 


ADHESIVE FOR TEFLON 
St. Marys, Pa. ss af 
Pressure-sensitive adhesive bonds Tel- 
lon to itself or any other material. 
It also has exceptionally good adhe- 
sive properties for bonding Mylar, 
silicone-glass laminates, polyethylene, 
and polyester films. It is a pressure- 
Stackpole contact material types include: SILVER-GRAPHITE * SILVER-LEAD OXIDE sensitive adhesive having a peel 
SILVER-NICKEL © SILVER-MOLYBDENUM © SILVER-TUNGSTEN * COPPER-GRAPHITE strength of 5 psi and a sheer strength 
SILVER-COPPER-GRAPHITE * GOLD-GRAPHITE © SILVER-IRON OXIDE of 25 psi. This bonding compound re- 

CL MU cette mains pressure-sensitive from —70 to 

400 F. It has good dielectric strength, 


> o> eae 
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For maximum versatility 


in production inspection... 


the NEW KODAK CONTOUR PROJECTOR, Model 4 


You'll find setups are faster, fixturing easier 
when you use the Kodak Contour Projec- 
tor, Model 4, for routine gaging of pre- 
Cision parts. 

Designed for use on the inspection line, 
it has a movable table with 4 inches of 
travel in both horizontal and vertical direc- 
tions. This lets you handle a wide variety of 
parts with simple fixturing. 


EASTMAN KODAK COMPANY 


Special Products Sales Division 


Rochester 4, N.Y. 


the KODAK CONTOUR PROJECTOR 


The Kodak Contour Projector, Model 4, 
has the same unique optical system as the 
famous Kodak Contour Projectors, Models 
2A and 3. The 14-inch viewing screen cov- 
ers a field of 1.4” at 10X magnification. 
Vertical illuminator, surface illumination, 
six-power lens turret, and rotating screen 
with protractor ring are available as acces- 
sories. For complete details, write to: 


A 









is weather resistant, an c 
| excellent heat abe Fearn 
properties include: dielectric cane 
| at 10° cycles, 2.8; dielectric strengih 
volts per mil, 550-650; power foe 
| at 10° cycles, 0.005. Flash weet 
Als | from 60-75 F. Specific gravity jg 9 94 
Applications include use to f.. 


TO YOUR ACCEPTANCE... | sembly of Teffon ana Msdae 


sulation in motors, Senerators and 









small parts. It can also be used jp 
bonding slot cell liners, coil wr 
and for similar uses. 





apping 


Se ee 
Application is by spraying, dippin 
| brush or knife coating, Preliminan 
tests indicated it has good acid and 


, | alkali resistance, but organic solvents 
> | tend to loosen the bond of adhered 
| pieces. The Gilbreth Co., 304 Dal. 

simer Bldg., 1211 Chestnut St,. Phila- 


delphia, Pa. 
by 


SEROMA LL 


oP: 
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FHP SHADED-POLE MOTOR 


Greater mounting versatility and jp. 
creased shaft rigidity are features of 
improved shaded-pole motor. Applica- 
tions of the KSP 21-frame motor jp. 
clude use on room air conditioners, 
unit heaters and coolers, exhaust and 
circulating fans, furnace _ blowers, 
evaporative coolers, and window fans, 
It is also suited for application to 

| mechanical drives with moderate ra- 
N 0 W C 0 S T 2 0 % L FE S S | dial and axial thrust where quiet per- 


formance is required, 





. war tS af a ; 

Because so many of you are using Raytheon Standard Control | A d ad a in. shaft provides in 
Knobs on your equipment, we have been able to cut the unit cost pte rigidity to long  single- and 
by 20% or more — and are passing this saving right on to you. double-shaft drives. Mounting §versa- 


Such a demand underlines the strong appeal of standard control tility of the motor, particularly in 
knobs, worthy of the very finest electric and electronic equipment — 
without the heavy expense of custom designing and tooling. 

Now, with top value added to top quality, it will pay you more 
than ever to use Raytheon Standard Control Knobs. Write for com- 
plete information. Address Raytheon Manufacturing Company, 
Equipment Sales Division, Waltham 54, Mass., Dept. 6120—KEM. 


These injection molded knobs are available 
in an integrated family of 54 items — ina choice 
of six basic types and five widely-used sizes. Un- 
limited color variation is available to match, 
blend or contrast with color styled equipment 
— including knob parts assembled in many 
different color combinations. 

To meet rigid government standards, Ray- 
theon Standard Control Knobs are made of 
tough, durable ‘‘Tenite II’’ (cellulose acetate 
butyrate) with anodized aluminum inserts and new 3-% in. shaft-height base. Also 
dual setscrews. All types and sizes available with it 4. ie Oe “a shaft-height B 
gleaming mirror finish... or with non-reflect- Biter, 224 Bocas Yt ee ee 
ing matte finish. Other features include: resilient 
mounting rings, in 2-%- and 2-2 in. 





room air conditioner applications, has 
been increased by 20-in. leads and a 














diam sizes, that reduce radial vibra- 
a tion and provide quiet operation; 
DRESS UP YOUR PRODUCT . @AYTHEON) lightweight die-cast aluminum con- 
_ struction; and all-angle operation. . 
Available in end-mounted or resilient- e 
STANDARD _ base, open and totally-enclosed fan- f 
e CONTROL cooled models, the motor is manufac- 


KNOBS tured in 1550-rpm, 4-pole, 60-cycle 
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| announces a great new line of Barcole 
High Power Small Motors 


SS — ee 


— — ee 


— 
‘ 


TYPE OYAF 
TYPE KYAF 


TYPE DYAF 


for the tough jobs! 


Here’s more power for you... to handle those difficult and CHECK THESE “PLUS” FEATURES 


exacting applications. iabnened 
Combining high starting torque with exceptional power 
output, the new Barcol YAF unidirectional motors meet the 
demands of products requiring components of highest quality. 
They are extra-powerful, extra-rugged to take on the tough 
jobs and stand up under long, hard duty. 
Available in three stack thicknesses... with nine power 


ratings from 1/200 to 1/40 hp. . . these advanced type motors 


High starting torque 
Exceptional efficiency 
Long life 

Large oil reservoirs 


Alignable oil-impregnated, porous 
bronze bearings 


Choice of mounting arrangements 


provide a wide selection to match the exact needs of your 
applications. 

If you have a project calling for a compact motor with extra 
power, investigate this new Barcol line purposely developed 
to meet such requirements. Write today, outline your prob- 


Choice of coil construction 


Stainless steelhardened and ground 
shafts 


Nine power ratings and three stack 
thicknesses 


lem, ask for bulletin on YAF motors. 


BARBER-COLMAN COMPANY, DEPT. I, 1203 Rock Street, ROCKFORD, ILLINOIS 


In addition to new type YAF, the Barco! line also includes various other unidirectional, reversible, and synchronous small motors—up to 1/30 hp. 


REVERSIBLE 

Designed for follow-up 

and positioning mech- 

anisms. Available in. 
wide range of gear ratios. Also 
tasily adopted for control by elec- 
tonic circuits, 


SEPTEMBER 1954 


SYNCHRONOUS 


Bie ) |. Combine accurate tim- 
e ing and high torque with 
small dimensions and 


light weight. Synchronize rapidly. 
Maintain smooth operation under 
sudden load or voltage changes. 


GEARED 

Barcol geared-head 

small motors are avail- 

able with hundreds of 
reductions to fit a wide range of 
applications. Expert engineering 
service without cost to you. 


ENCLOSED 

Barcol small motors may 

be enclosed if your ap- 

plication requires. At- 
tractive aluminum or die cast en- 
closures available with leads or 
cords and plugs. 





ratings of 15 mhp to 1 10-hp, and j 
1050-rpm, 6-pole, 60-cycle ratings a 
25-mhp to 1/10-hp. General Electric 
Co.. 1 River Rd.., Schenectady 5, NY 
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MIDGET SYNCHROS 


Having a diam of only % in,, line of 
servo motors and synchros feature 
straight-through bore and integral 
stator. Use is made of stainless steel 
housings, stainless laminations and 
where necessary, stainless ball bear. 
ings and potted stator construction, 
Illustrated is the Penny Size seryo 
motor having a % diam and a 15 16 
in. length. Performance characteris. 
tics include: no-load speed, 6500 rpm: 
stall torque, 0.1 oz-in.; power input/ 
phase, 1.5 watts; and voltage input/ 
phase, 18 volts. Weight: 1.2 oz, 
Also available is a motor in the 
same size with high inhe:ent damping 


for simple instrument servos; char 
acteristics are the same except that | 
mamimum no-load speed is reduced ‘ 
to 4000 rpm. 

Available synchro transmitters, con- 
trol transformers and _ differentials, 
have maximum error limits of 10 min 
from electrical zero. Dimensions are 
% in. diam x 1.658 in. length; weight 
is.1.40:/0Z. 

A potted servo amplifiers, Type 
T3100, the size of a cigarette pack, 
and precision gear trains, also can be 
obtained. Kearfoot Co., Ine., 1378 
Main Ave., Clifton, N.J. 
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FLANGE BEARING ASSEMBLY 


Four-bolt flange pillow block is now 
available for shaft sizes from % to | 
in. inclusive. Lightweight, it features 
“deep well” ball assembly and graph- 
ited bronze bushing. This oil plus 
graphite principle assures controlled, 
double lubrication for long service. 
Unit has slotted bolt holes to facili- 
tate interchangeability with other units 
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Design to step up 
your machine performance, _, 4 

and you'll design \4 
to beat competition ~\ 
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Mr. W. B. Weathers, Manager, Machinery Electri- 


; fication Sales, Westinghouse Electric Corporation 
ve 
8 
WESTINGHOUSE CAN HELP WITH THESE DRIVES 

Here are some of the questions you have often asked yourself. How can we offer our cus- 
tomers new ways to higher uniform quality in manufactured goods? How can we offer 

y 8 q y 8g 
lower production and maintenance labor costs, less down time, output spoilage and 
. waste? How can we design the ‘‘answers” into our equipment? 


P The answers often lie in better application of electrical components, to make maxi- 
I mum use of machine tools and other production equipment, to power the equipment 
better and faster, to control that power precisely and unfailingly, and to sequence pro- 
duction operation to output requirements. 

Then consider the extras Westinghouse Drives perform—better, longer, cheaper. 


Manager of Machinery Electrification Sales of 


On the following pages, Mr. W. B. Weathers, , 
Westinghouse Electric Corporation, shows how. 








3 ways Westinghouse Drives take 


the measure of any production job 


New Life-Line 
“A” motors 





1. DESIGN FOR HIGHER PRODUCTION ... 
New Life-Line® “A” better-protected motor 
gives greater reserve power for continual 
load changes 


Rapid, extreme or repeated load changes mean heat. 
Consider these outstanding developments in the new 
Life-Line “A” cast-iron motor—a new, longer lived 
motor. 


1. New Bondite, a silicone fortified thermoset 
varnish, means better temperature stability 
and better resistance to oil, water, chemicals 
. . . better protection for stator assemblies. 


2. New Mylar*, a polyester film bonded to a rein- 
forcing base, means slot insulation with great- 
er dielectric and mechanical strength. 


3. New Bondar, a conductor insulation, means 
more resistance to both heat and contaminants, 


* Du Pont Registered Trade-Mark 











? 
Life-Line motors powering a honing machine, 


with life expectancy more than 3 times that of 
the conventional conductor insulations. 


4. New 4-way seal pre-lubricated bearing needs 
no lubrication . . . provides foolproof protec: 
tion against under- or overgreasing, and 
against entry of foreign matter. 

Consider these and many other new features in the 
new Life-Line “A”. Why? Because the outage of 
Life-Line motors averages one-half that of conven- 
tional motors. 


Westinghouse carries a complete line of motors— 
both a-c and d-c—for all of your motor requirements 


2. DESIGN FOR SPEED-REDUCTION EFFICIENCY ... 
Life-Line gearmotors provide full range of 
speeds at 98% efficiency 


Wherever gear reduction drives are required, Life 
Line gearmotors, designed and manufactured com- 
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lete by Westinghouse, transmit power uniformly with 
a loss of 2% for each gearset—a 98% efficiency with 
single reduction units. . , | 
Because of their unique horizontal split-case design, 
Westinghouse Gearmotors provide greater mounting free- 
dom. Case cover can be removed in minutes, and all work- 
ing parts are then accessible. No oil need be drained; 
motor mounting need not be disturbed! All bearings 
ae irmly anchored in case foundation to assure positive 
hearing alignment and elimination of harmful vibrations. 
Consider Westinghouse Gearmotors—the most efficient, 
versatile, reliable buy. 


3, DESIGN FOR FINER SPEED ADJUSTMENT .. . 
with compact AV drive power package 


The Westinghouse AV Drive enables you to provide d-c 
power from an a-c line, for individual machine tools or 
other equipment—on-the-spot power conversion. This 
drive is a complete, adjustable-voltage drive system, a 
factory-engineered package. 
Consider these further advantages. With precise speed 
control, you can: 
1. Provide smooth acceleration and deceleration. 
2. Maintain optimum operating speeds regardless of 
load changes. 
3. Match speeds of two or more drives to coordinate 
production processes. 
4. Add many other functions such as inching, revers- 
ing, interlocking and sequencing, etc. 
§o, if you need fast, accurate control of speed over a wide 
range, consider the Westinghouse complete line of AV 
Drives. 


AND HERE’S FASTER BRAKING ... 
electrical braking control provides 
smoother, quicker stops 


Here's a method of stopping a motor faster and more 
smoothly. Most machines can be brought to a standstill, 
under normal load, in just one second. This d-c braking 
controller eliminates jerky operations, wear of parts and 
periodic adjustment often associated with mechanical 
brakes. Its applications are many—it can be used where 
quick stops are necessary to permit tool changes, or to pre- 
vent damage to work or machine; where the possibility 
of reversal must be eliminated; or, where the same degree 
of braking is required in either direction. 

It will pay for itself by reducing coasting and nonpro- 
ductive work time, reducing waste, improving product 
quality, improving safety, and saving space taken up by 
mechanical devices. 
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Life-Line d-c gearmotors and speed reducers 
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D-c braking control 






Further information on the following page 















Circle 


LIQ 























Suita 
ing 
switc 
tects 
than 
is im 
liqui' 
(Left photo) All-Westinghouse Panel con- (Middle photo) Add-a-Part Panel with pro- in le 
trolling honing machine: (A) Life-Line vision for additional units. (Right photo) with 
Starter, (B) Control Circuit Transformer, Same Add-a-Part Panel after addition of inclu 
(C) Type N Relay, (D) Terminal Blocks, components. _ 
(E) Actotran. aura 
Full line of | 
ull line of control components fo contact, 
lay, interlock and break circui 
relay, interlock and break circuits 
Westinghouse 
AB Circuit Breaker 
The typical machine tool control cabinet illustrated Add-a-Part Panel - 
- equipped with all-Westinghouse ——— Add-a-Part Panels are the newest and most versatile leve 
These devices can be furnished for your machines C 


innovation to the reduced voltage starter line— al 
and exclusive with Westinghouse. Add-a-Part is me 
your assurance of complete application flexibility. tion 
Panels have drilled and tapped holes to accommo- and 
date required modifications on the spot to meet a SI 


either singly or in completely engineered and 
mounted panels to your specifications. 

Control components—such as starters, contactors, 
relays, timers, breakers, switches, control circuit 






transformers, terminal blocks, and so on—pro- changing application conditions. Simply add trans- in 
* 3° . * s ° ° : ‘ . a D 
viding for individual functions, may be combined formers, fuses, interlocking relays, breakers or tim- a 
to coordinate many control functions including ing relays. si 
Starting, stopping, reversing, inching, regulating, Only Westinghouse can offer Add-a-Part’s savings not 
protecting and switching. in time, money and flexibility. pov 
mu 
) 
11 
® * Here’s help with literature; write to Westinghouse Ins 
wee — 2 em backs up Electric Corporation, 3 Gateway Center, P. O. Box He 
our Westinahouse uvipment 868, Pittsburgh 30, Pa. New Life-Line “A” Motor 
Y g : q P B-6154; Life-Line SK D-C Motors and Generators ton 
38 large apparatus repair shops coast to coast pro- B-4595; Life-Line AV Drive B-5808; Life-Line 
vide your customers maintenance for all types of Gearmotors B-5645; Speed Reducers B-5646; Auto- 
electrical equipment. 56 field repair offices make matic Operations Start with Westinghouse Control oi 
on-the-spot repairs; 31 locations provide Genuine B-5882; Complete Industrial Control and Services i 
Westinghouse Renewal Parts. Extend your service B-6051; Preventive Maintenance B-5477. Ti 


with Westinghouse Service. 





you can 6E SURE...i¢ ns Westinghouse 


MP-3027 


G57? 


i ° 
% a 
ad 7) 
3 Co 
. * 
J 


















ying bolt hole centers of 2% in., 
jn, An inner and outer housing of 
- age steel, with die-formed races, 
< a self-aligning, bearing when 
f two are bolted together. While 
Ted for use with graphited bush- 
“age for heavy duty, it is also available 
ab sintered bushings for light duty 

plication. Randall Graphite Bear- 
Inc., S. Greenlawn Ave., Lima, 
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LIQUID SENSING CONTROL 


Syitable for use as a low-level warn- 
ing indicator or as a filling cut-off 
switch, liquid sensing contro] unit de- 
tects the presence of liquid in less 
than 1 sec when the sensitive element 
is immersed in 0.025 in. or more of 
liquid. It detects the absence of liquid 
in less than 3 sec from the time it is 
withdrawn. Additional applications 
include the operation of visual or 
jural alarms, control pumps, valves or 





motors in response to change in liquid 
level. 

Control is available in both indus- 
trial and aircraft models. Aircraft 
models conform to applicable por- 
tions of Specification MIL-E-5272A 
and MIL-F-8615 (ASG). It consists of 
a small probe, which has no moving 
parts, an interconnecting cable and 
a power control unit. A thermistor is 
used as the detector in the probe. The 
length of the interconnecting cable is 
not critical. Both the probes and 
power control units are available in 
multiple assemblies. 

Models can be supplied for either 
110 volts a-c or 28 volts d-c. Control 
Instrument Div., McDermott Water 
Heaters, Inc., 514 Genesse St., Tren- 
ton 10, N. J. 

e No. 27, Reader Inquiry Facility, pa 263 


ZINC PHOSPHATE COATING 


Zinc phosphate coating material for 
iron and steel, designed for use in 
pressure-spray washing machines, is 
designated CrysCoat SW. It is said to 
provide a fine-grained, dense, uniform 
zine phosphate coating that meets 
JAN-C-490, Grade I, and similar speci- 
fications. Coating weight ranges from 
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Thompson Precision-Engineers 
Light Metal Castings for 
All Industry 


HE machinist turning out pro- 

duction parts and the pilot 
flying the speedy jet fighter have 
one thing in common—both can 
count on Thompson. The factory 
worker’s machine and the pilot’s 
jet engine are each improved by 
precision-engineered castings 
produced by Thompson’s versa- 
tile Light Metals Division. 


In the case of the fighter, it’s 
any one of several parts including 
the alternator housing that’s pro- 
duced by Thompson—with the 
factory machine, one of the parts 
manufactured by Thompson is the 
casting for the fluid clutch. 


These are but two of the many 
light, strong, durable castings 
designed, developed and manu- 
factured by Thompson for a diver- 
sified list of customer uses. Today 
Thompson is producing light 
metal castings for such products 
as buses and garbage disposers; 
washing machines and jet planes; 
automobiles and industrial en- 


gines; ice scoops and aircraft 
engines. 

Behind this ability to aid all 
forms of industry are over 50 years 
experience in research and manu- 
facture of precision metal parts. 
Regardless of your product, if you 
use Castings, Thompson’s creative 
engineers will gladly show you 
where and how you can simplify 
your operations and save on costs 
with Thompson Light Metals 
Castings. 


For a detailed description of the 
Thompson Light Metals facilities 
which are available to you, send 
for your free copy of “Creative 
Castings.” Just write to Dept. 
E-6, Light Metals Division, 
Thompson Products, Inc., 2269 
Ashland Road, Cleveland 3, Ohio. 


You can count on 


LIGHT METALS DIVISION 
2269 Ashland Rd. + Cleveland 3, Ohio 
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Where precision is essential... 
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THE HEWLETT-PACKARD COMPANY of Palo Alto, Cali- 
fornia, as a manufacturer of electronic equipment, 
has found that PLASKON Alkyds molding.com- 
pounds can and do meet all of their exacting speci- 
fications! 

In the VHF Signal Generator pictured above, for 
instance, a material was needed that could guarantee 
absolute dimensional stability to a component part, 
thus assuring the instrument’s unfailing accuracy. 
It had to be strong enough to hold silver inserts 
without loosening during a life of 50,000 cycles. It 
had to have a low coefficient of thermal expansion, 


Oscillator Turret 


be readily molded and offer high resistance to heat 
and arcing. 

According to Hewlett-Packard, glass-reinforced 
PLASKON Alkyd molding compound is “the only 
plastic that met all our requirements.” In other instru- 
ments, H-P has had equal success with PLASKON 
Products using both mineral-filled and glass-rein- 
forced alkyds. 

We pass this “success story” on to you, with the 
thought that what PLASKON Products can do for 
others, they can do for you too. 
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1. Transformer Terminal 


“PLASKON Alkyd molding compounds’ 
fast cure has cut our costs considerably,” 
says Ralph E. Lee, production engineer 
at Hewlett-Packard. “We also get appreci- 
able savings by molding parts such as probe 
body insulators which formerly had to be 
machined. PLASKON Alkyd molding com- 
pounds’ outstanding electrical properties 
result in higher quality for our components 
too.” 


1. PLASKON Alkyd molding compounds 


give these transformer terminals high in- 
sulation and moisture resistance. 





2. Transformer Bobbin 2. Transformer bobbins have high strength, 
even when walls are molded as thin as .040”. 


3. Probe body insulator has a resistance 
of at-least 100,000 megohms between ter- 
minals, with dimensional stability over 
long periods at 150°F. 


4. Through using PLASKON 422 Alkyd 
molding compound H-P cuts costs by 
building only one cavity mold for coil cases 
instead of many. 














leat 3. Probe body Insulator 
ced 
nly 
Tu- 
‘ON 
pin- 
the : 
for For further information on PLASKON Plastics and 
: Resins address BARRETT DIVISION, Allied 
. i ; , 
—e Chemical & Dye Corporation, 40 Rector — 
St., New York 6, N. Y. Hanover 2-7300 || Allied 
| A hemical | 
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180 to 220 mg per sq-ft. One-mj 
application in the phosphating sta — 
a 5-stage pressure-spray washing . 
chine is usually sufficient to uae 
the coating weight desired. me 
The coating is said to develop 
idly on metal surfaces, elimina 
rusting difficulties. The solution . 
highly buffered for long life. It jg . 
hibited for safety on equipment - 
faces. The only upkeep required . 
maintain an operating solution jg the 
material itself; no special toners or 
additives are needed. Oakite Products 
Inc., 118H Rector St., New York 8 
N. Y. 
Circle No. 28, Reader Inquir 
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MIDGET RESISTOR 


Hermetically sealed wirewound f.. 
sistor, built to customers’ specifica. 
tions, is available in standard sizes 
down to % in. x % in. Resistors are 
designed to operate in ambient tem. 
peratures ranging from 55 to 125 ¢ 





SPECIFICATIONS 


Whatever your coil need — from the 
smallest relay coil to the largest “Special 
Application” types, JEFFRIES can meet 
your requirements. 


Offering over 30 years experience in 
the production of custom-made coils to 
exacting specifications, JEFFRIES 
combines modern mass production 
techniques with the latest precision 
equipment to produce the finest coils 
available. 





Rigid quality control standards, constant 
supervision and precision craftsmanship, 
guarantee every JEFFRIES coil to meet 
requirements, as specified, and give the 
ultimate in dependable performance. 
Every coil tested — no spot checks. 


They feature: low temperature coeff- 
cient of +20 ppm per deg C and 
high stability; resistance change with 
time is less than one-third the toler- 
ance. I-T-E Circuit Breaker Co., 19th 
and Hamilton Sts., Philadelphia 30, 
Pa. 


Circle No. 29, Reader Inquiry Facility, page 263 


Prompt quotations, minimum cost and 
quick delivery are but a few of JEFFRIES 
outstanding services. Send your coil 
specifications direct to JEFFRIES for 
immediate quotations. 


VARIABLE SPEED 

HYDRAULIC TRANSMISSIONS 
Variable speed integral hydraulic 
transmission units particularly adapted 
to textile machinery drive applications 
contain variable displacement, axial- 
type piston pumps and_ hydraulic 


Jeffries Manufactures Coils for Every Application... 


w MAGNET COILS 

w RELAY COILS 

» SOLENOID COILS 

w~ CHOKES 

w TOROID COILS 

MOTOR CONTROL REACTORS 


Write for FREE Catalog on our 
Engineering and Manufacturing Facilities é 





JEFFRIES TRANSFORMER CO. 


SUBSIDIARY OF LEACH CORPORATION 
1710 East 57th Street, Los Angeles 58, California 
Phone LOgan 8-3436 
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lets Get Together 
Tae 

MOL 

OF YOUR IDEAS... 


General’s design and development engi- 
neers translate your problems into finished 
products in modern, completely equipped 
plants... the whole job—from the drawing 
board to the final shipment—is handled as 
a package assignment. This service in- 
cludes tool and die-making facilities, self- 
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designed molding and extruding machinery, 
and a full-scale quality control safeguard at 
every phase of manufacture. 

Why not look into our successful record on 
motion control products, extrusions, mold- 
ings, stampings and special units? For fur- 
ther information fill out the coupon below. 


* Erow Plams to Products wm Plastics and Rubber 


Wabash, Indiana 
[ Complete products and services (Form 4252) 


[_] Have your representative contact us 


Name__ a 


Street eee 


—— oe ee ee ee 


(] Vibration products (4240) (_] Moldings and Extrusions 








motors, as well as suitable valves 
controls enclosed in a bolted cast and 
housing assembly. Self-lubricated - 
can be run constantly at any selected 
an speed from zero to 1000 “rpm, N 
limitations on creep speeds are = 
Ee RO posed by either speed selection . 
SPEED co T L length of operation. ’ 





PECON 
















They are available in 5, 7%, 19 15 
and 25-hp standard models, The Sh 
model is about 3-ft long, 1-ft high De 
10-in. deep; the 24-hp model about 
5-ft long, 20-in. high and 1%4-ft deep 

Six basic types of standard adjust. 


, oe : aaa FAIRCHILD able and interchangeable contro] 
SPECON —an original design principle — avail SPEED CONTROL assemblies can be provided on the 
able in electrical, mechanical, and hydraulic ENGINEERS transmissions to meet various drive 














WILL GLADLY FURNISH 
DETAILED INFORMATION 
ON THESE 
VERSATILE CONTROLS. 


Write us 


models now provides industry with 
infinite speed range and control previously 


unattainable. SPECON drives have 


proved superior in many applications 










including winding, extruding, and drawing 





installations. Rugged design 
incorporating proven 
components assures maximum 


dependability. 


PROMPT 
DELIVERY 


Personal attention to every order means prompt delivery for all of your Commutator and 
Collector Ring needs. Any quantity. Standard tooling to meet virtually every requirement from 
small portable tools to big industrial machines. Special sizes to order. Inquiries and requests 
for quotations will receive immediate attention. Toledo Commutators and Collector Rings are 
manufactured from finest quality silver bearing copper, high-grade steels and mica. Heat-treated 


and machined to precision tolerances. Inspected for accuracy and long life. Write TOLEDO 
COMMUTATOR CO., OWOSSO, MICHIGAN. 


TOLEDO COMMUTATORS 


quality products since 1895 















requirements. These include stem 
handwheel, cylinder, pressure com. 
pensator, servo, and electric control, 
When the individual control is on the 
pump end of the transmission, it regu- 
lates output speed and_ horsepower, 
When it is on the motor end, it also 
regulates output shaft speed and 
torque. Vickers, Inc., 115 Oakman 
Blvd., Detroit 3, Mich. 

e No. 30, Reader Inquiry Facilit 
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EMBOSSED COIL FORMS 


Embossed design of threaded coil 
forms prevents stripping, breakage and 
freezing due to cross threading or im- 
proper starting of the iron core insert, 

The embossed coil forms are cus- 
tom-made to given iron core specifica- 
tions, with torque characteristics fitted 
to the application. Since there is no 


N74 
= 7 7 


YO <~* 
OLIN 


decreasing or deforming of the diam- 
eter during manufacture, the strain 
to control torque is not placed on 
return of the form to original size, in 
cases where the iron core runs to the 
high side of tolerance. When toler 
ance is to the low side, the three-row 
embossed design provides triple con- 
trol to prevent loss of torque or strip- 
ping. 

The land and peak of the threading 
of the embossed form has no bearing 
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Think of. CENTRAL 


ALL HEAD STYLES * ALL METALS 


PRECISION PRODUCTS-— Central Screws with standard external, 
internal, countersunk or helical washers are supplied as single pre- 
assembled units with Phillips Recessed, standard slotted and clutch 
head screws—all head styles and all metals. With predetermined 

= spring action and a free spinning position on the shank, they drive 
right and stay tight! 


SALES ENGINEERING — The Central factory-trained man nearest 
you will gladly assist with your lockwasher assembly problems. He 
qualifies through long experience to recommend the correct Sems 
Lockwasher Screw that will, in each instance, insure a speedy, efficient, 
low-cost vibration-free assembly. 


: 
3 COMPLETE FACTORY STOCKS — Fast deliveries of Central’s 
" Sems Screws and other standard items in Central’s complete line of 
* fasteners are available f.o.b. from Chicago, Keene, N.H., and Los 
1914 © 1954 Angeles. Write—wire—phone—teletype now. 
SERVING 
INDUSTRY ww 
MORE THAN 


40 


e YEARS 


KEENE, NLM, 


You Can Depend on Centra!’ 


: ECACC am a Tih 


3501 SHIELDS AVE.. CHICAGO 9%, ILLINOIS 
3028 E— ELEVENTH ST. LOS ANGELES, 23 CALIF. © 149 EMERALD ST, KEENE NH 
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Yes, you can make one false 
note and be all washed up... 
with the name you've spent years 
_ building,quickly consigned to 
oblivion. We at Kester know the 
importance of consistency .. . 
make sure that the solder 

alloy and especially the flux 
formula never varies, never 
changes. Kester never ex- 
periments at the expense 

of the solder user! 


Remember that Kester, the engineered Solder, can give you 
the Solder you require... 8 Fluxes in Core Solder with 5 different core- 
openings to select from, which provides the exact flux content needed. 
Also Solid Wire and Bar Solder and “Solderforms” (preformed Solder). 


WRITE TODAY for Kester’s NEW 78-Page 
Informative Textbook, “SOLDER .. . its fundamentals and usage” 


-RESTER 


420S WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY; BRANTFORD, CANADA 
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on the controlled torque within 

sonable limits. This reduces binder 
thread wear and consequent loca 
Resinite Corp., Div. of Precision “24 
Tube Co., Dept. EMC, 2035B W 
Charleston St., Chicago 47, [J], 


ircle No. 31, Reader Inquiry Facilit 
Y, Page 263 


VARIABLE TRANSFORMER 


Variable Auto - Transformer, Model 
PA-3, is suitable for control of wae 
speeds, heat, line voltage contro] for 
power supplies and instruments, and 
other uses. The PA-3 features a 


toroidally wound variable transformer 





with new Lo Res commutator surface 
and a brush assembly which main- 
tains almost constant pressure from 
full brush to no-brush. 

Dimensions are 6-' in. by 6-% in. x 
6-!2 in. It is equipped with pilot light, 
on-off switch, fuse, cord, plug and re- 
ceptacle. Specifications include: input, 
115 volts 50-60 cycles; output, 0-135 
volts; maximum load rating 0.4 kya; 
and maximum output current 3 amp. 
The Standard Electrical Products Co., 
2240 E. Third St., Dayton 2, Ohio. 
Circle No. 32, Reader Inquiry Facility, page 263 


AUTOMATIC 
TENSIONING CONTROL 


Featuring improved construction plus 
larger capacity, Hydro-Wynd drive 
provides automatic winding and ten- 
sioning control. Available in Models 
12.2 and 8.4, the design features: re- 
arrangement of the gear train, better 
bearing spacing, and a new carbon- 
against-Meehanite spring-loaded seal. 

In typical applications, the drive 
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Send for FREE Automation Book- 





let “See what timing can do for « 


you?” 
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FOR ANY SIZE INDUSTRY 


The Eagle Cycl-flex Reset 
Timer meets the specific re- 
quirement needed for more flex- 
ible control of the Peck Auto- 
matic Welder. The Cycl-flex with 
its flexible time and electrical 
control features made it the ideal 
timer for regulating the proper 
“overlap” and “arc cutoff” phases 
of the cycle. The timer is easy to 
set — easy to read — it has cycle 
progress indication. 

Eagle builds timers for con- 
trolling hundreds of processing 
applications. Let Eagle engineers 
go to work for you. 


eliminates rough and uneven opera 
tion, by automatically maintaining pre. 
determined tension without inte : 
tent adjustment. It 
winding and tensioni 


Tmit- 
can be used op 
‘ Ng equipment for 
textile materials, steel strip, fibrous 
glass, gasket material, wire, and simi. 
lar items. 

The new models operate op the 
same principles of operation as older 
types. They incorporate a fluid e9y. 
pling and a planetary gear set. The 
ring gear is connected to the impeller 
or pump, of the fluid coupling, The 
planet gear carrier is fixed to the 
turbine, or runner, of the fluid ¢oy. 
pling, and the sun gear is integral with 
the output shaft. In operation, the 
automatic “slip” of the fluid coupling 
within the drive reacts with the plane. 
tary gear set, transmitting the jp. 
creased torque necessary to maintain 
the desired tension, while the rol] 
rpm decreases and roll diameter jp. 
creases. Twin Disc Clutch Co., Dept. 
DS, Racine, Wis. 


ircle No. 33, Reader Inquiry Facility, page 263 


ROTARY APPLIANCE SWITCH 
WITH HIGH CURRENT 
CAPACITANCE 


Designed for use in air conditioning 
equipment, fans, unit heaters, appli- 
ances and similar products, Diamond 
H Series 390 rotary switches have high 
current carrying capacitance for their 
small size. They are designed for op- 
tional extension of the spindle through 
the back of the base to permit opera- 
tion of dampers or gears and the 





ganging of electrical controls. Spade 
terminals permit use of quick con- 
nectors. Also, the switch bases may be 
equipped with dummy terminals— 
either a pair of terminals with two 
spades each or a single terminal with 
four spades—to eliminate the cost of 
terminal blocks. 

Switches are single or double pole 
and available with from two to 12 
positions (with stop as required). 
They carry conservative U-L approved 
a-c ratings up to 25 amp at 120 or 
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THREE YEARS FIELD EXPERIENCE WINS TITLE... 


See RL an YAY AY 


The greatly increased protection 
made possible by the development 
of our high-temperature gray enamel 
is the most important improvement of 
these resistors, but it is not all. True, 
this enamel is thermo-shock-proof 


and crazeless; but in addition 


THESE RESISTORS OFFER ... 


¢ Stronger core with higher resistance to vibration 


and shock. 


e Finer resistance wire—made to H-H specifica- 
tions, especially adapted to these resistors. More 
uniformly wound, so that failures under stress are 
eliminated. 


HARDWICK, HINDLE, INC. 





Rheostats and Resistors 
Subsidiary of 
THE NATIONAL LOCK WASHER COMPANY 

Established 1886 

Newark 5, N. J. U.S. A. 

the mark of quality 
for more than a quarter of a century 
SEPTEMBER 1954 


e Special alloy terminals more securely fastened 
to the ceramic body by spot-welding—highly resist- 
ant to corrosion. 


e All wire connections are protected by a positive 
non-corrosive bonding. 


The fixed, the ferrule and the flat types are espe- 


cially designed for and manufacturd in accordance 
with JAN-R-26A specifications. 


Hardwick, Hindle, Inc. 
40 Hermon St., Newark 5, N. J. 


Please send additional information about your new resistors 
and rheostats. 


Name 
eens secs tcdcig o 
Company 


Addrese eee 
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WILL YOU 





BE FIRST 


to make another profitable new use of 
DUREZ PHENOLICS? 









¥ 


CA RECENT EXAMPLE ) 


A new competitive 
edge in your business, 
a wider market for 
your product, may 
well be awaiting an 
original use of Durez phenolics. As 
molding compounds or processing res- 
ins, these plastics are putting greater 
sales appeal into new or redesigned 
products almost every day. 

This is what happened when the 
manufacturer of a versatile new port- 
able sump pump for the mass market 
decided on a molded motor housing, 
pump housing, and handle. The Durez 
material helps to hold the pump weight 
down to less than five pounds. It re- 


<_< >> 
== 


”" 


sists the attack of moisture and electro- 
lytic action, and withstands rugged 
handling. It also has the attractive 
glossy natural finish so familiar in radio 
and TV housings and other household 
articles molded of Durez. 

Almost unbreakable, highly resistant 
to heat, impact, electrical current, 
chemicals, and moisture, Durez mate- 
rials can help you turn the challenge 
of these changing times to profit. Ex- 
perienced molders in your area are 
ready to serve you. We will gladly co- 
operate with our long experience 
as phenolics specialists . . . Write 
Durez Plastics & Chemicals, Inc., 1309 
Walck Road, N. Tonawanda, N. Y. 











MOLDING COMPOUNDS 


Structural, electrical, and 
chemical properties in 
many combinations. 


RESINS FOR INDUSTRY 
Bonding, casting, coating, 
laminating, impregnating, 
and shell molding 






PHENOLIC PLASTICS for the new Competitive Era 
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240 volts, and 42, 34, and ] hp at 191 
and 2 hp at 240 volts. Switches = 
also available with small d-c tia 
Single or two-hole mounting arn . 
ments are standard but other a 
ing arrangements may also be ob. 
tained. Switch bodies measure. 14 
x 1-%x % in. The Hart Manufacturing 
Co., 211 Bartholomew Ave,. aor 
ford, Conn. 

Circle No. 34, Reader Inquiry Fac 


MINIATURE TRANSFORMERS 


Line of miniature transformers jp. 
cludes units with outputs of 3 va and 
6 va. Typical of the series is Type 
TW-6, with a 1 in. OD x % height. 
weight is 142 oz. Electrical ratings are: 
input, 115 volts, 400 cycles; power 





output, 6 va; and regulation, 10 per 
cent. Transformer is hermetically 
sealed in a metal case designed to 
meet MIL-T-27 requirements. Tor- 
wico Electronics, Inc., 965  Freling- 
huysen Ave., Newark 5, N. J. 

rcle No. 35, Reader Inquiry Fa 


lity, page 263 


SHADED-POLE MOTORS 


Design of shaded-pole motors operat- 
ing provides high starting torques and 
increased efficiency. A reluctance slot, 
in conjunction with the shading coils 
increases the starting torque and re- 
moves the usual dip in the speed- 
torque curve. Other features in- 
clude Oil-lite  self-aligning bearings 
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Pre-drawn shapes, such as triangles and squares, 
are naturals for carburetor needle valves. 





Hex-head bolts and flat-wire lock washers take 
advantage of the material savings of special 
shapes. 





Some of the special shapes now in production. 
Others can be developed to meet your needs. 


ALLOY 
Special Wire Shapes 


CUT COSTS 


Improve Product Performance 


Alloy Special Wire Shapes eliminate costly machining time 
and cut metal waste. No need to start with round wire and 
then machine half of it away to get the shape you want. Alloy 
Metal Wire Division is ready to supply you with Stainless 
and Nickel Alloy wire in just about any special shape you may 
require. Some of the standard shapes available are shown here. 
We will be more than willing to work with you in the develop- 
ment of any other shape. 


Drawn Alloy Wire Shapes provide other advantages in addi- 
tion to reduced costs. Product quality and performance are also 
improved. The drawn wire insures uniformity of cross-section 
and a smooth, flaw-free surface. 


For more details on Alloy Special Wire Shapes or for infor- 
mation on Stainless, Nickel Alloy or Electrical Resistance Wire, 
Rod and Strip, drop us a line. We are happy to be of service 
to you. 


“Quality Products since 1949” 


ALLOY METAL WIRE DIVISION 


1 


SEPTEMBER 1954 


H. K. PORTER COMPANY, INC. 
of Pittsburgh 


PROSPECT PARK, PENNSYLVANIA 
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mounted in aluminum die-cast brack 

| ets. Because of the short length a 

offset shaft, the motors are weal 
where space is limited. 

Available with ratings from 1, 


40 t 
4s hp, the motors are recommended 


for use on washing and ironing mp; 
chines, oil burners, centrifugal pum m 
fans and blowers, food mixers, bd 
similar equipment. Shaft, mountin 
studs and fan can be modified to “a 
customer's specifications. Basically, jt 
is a constant-speed 3000 rpm, 2-pole 
motor. Characteristics of the Yo h 
model include: torque, 34 in,-oz: 7 
ficiency 35 per cent; amp, 4.1; ae 
weight 7 lb (approx). Northwestem 
Electric Co., 1750 No. Springfield 
Ave., Chicago, Il. 

No. 36, Reader Inquiry Facility 
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PRINTED-CIRCUIT CARDS 


Intended for use where custom 
printed-circuit tooling would be un- 
economical, pretooled Quad-Kards can 
be furnished in standard 2-in.-sq seg. 
ments with (or without) conductors 
printed to specifications. The Quad- 
Kards have standard hole punchings 
for tube sockets, transformers and 





‘Bonded for Life!" 


In Waukesha Sleeve Bearings, Split Bearings, and Oil 





conductors, plus a grid pattern of 
Seals, the bond between babbitt and bearings never ().050-in.-diam holes on % in. centers. 
Underscored holes are omitted and 
the conductor pattern printed to cus- 
tomer’s layout. The units may be 
abutted, angled or stacked during in- 


fails. The Waukesha Centri-fuse Process results in an 


actual chemical bond ~ a liftime metal-to-metal 


; : 1: : corporation into finished assemblies. 
fusion of babbitt and backing — whether the Methode Manufacturing Corp., 2021 
backing is bronze, steel, cast iron or aluminum. West er St., Chicago 47, Ill 
No. 37, Reader Inquir icility, page 263 


Remember, too, that Waukesha’s complete 


manufacturing facilities and Waukesha engineering HYDRAULIC CYLINDER 
: ’ : d Design of Spacemaker cylinders, now 
counsel are at your service whether you need one made for use with either air or oil, is 
bearing ora long production run. said to produce savings up to 40 per 


cent in mounting space. Construction 
features elimination of tie rods, as 





= wae ee ee ee we em wwe ee em ew ee ee ew wwe Kh 
& | 
Wav KESHA Bearings | 
Division of WAUKESHA TOOL CO., Waukesha, Wisconsin 


A 7931-2/3 


ee = 
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DUTCH BRAND plastic ELECTRICAL TAPES 





~ For Safer and Neater 
Insulated Wire Splices 
Use Dutch Brand Tape 


The complete line... 
that meets every industrial need 


.007” is the standard electrician’s favorite for general use. .010” for heavy 
duty work and for use with power driven taping machines. .020” . . 

unexcelled for extra heavy duty work, and resistance to abrasion. 
Color: DUTCH BRAND Vinyl! COLOR TAPE in 8 colors and four 


widths, perfect for color coding, indexing, and electrical insulation. Use the 
complete DUTCH BRAND line! 





Dutch Brand .. . 
Perfect for Taping PROPERTIES AND CHARACTERISTICS 


Electrical Bus Bars 







.007 .010 .020 

1000 v/MiL 1000 V /MiL 900 V/MiL 
TENSILE INCH OF INCH OF INCH OF 
STRENGTH 2018./"Wiprn, | 30 1Bs./INGH OF | 40 uss./ WIDTH 

INCH OF INCH OF | 20-30 / INCH OF 

30 02,/Wintn 


ADHESION TO . 
POLISHED SURFACE WIDTH 
ELECTROLYTIC 
CORROSION 
RESISTANCE TO 
OIL & GREASE 














DIELECTRIC 


STRENGTH 1000 v / MIL 


INCH OF 
15 LBS./ “WwiptH 
INCH OF 
28 OZ./ wiptH 


1.0 MIN. 


























ABRASION 
RESISTANCE 

RESISTANCE TO 
ACIDS & ALKALIS 


EXCELLENT 







EXCELLENT 
Taping Tool Handles 


Provides Better 
Grip and Protection 





Johns-Manville 


DUTCH B BRAND 


a 


VAN CLEEF BROS., INC. DIVISION 
TBOO WOODLAWN AVENUE CHICAGO 19 ALL 






Neat Splicing 
for Limited Space 
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Magnetic 
Starters 


Your 
most 
complete 
selection 
in the 





well as solid steel heads and heavy- 
wall seamless steel body, chrome- 
plated. 

Cylinders are offered for a maxi- 
mum of 200 psi for air service or a 


Why they select 


maximum of 750 psi for oil service. | 


in six 
with 


from stock 
styles of mounting, 


Line is available 
standard 


ear 


TRADE-MARK 


bores from 1 through 4 in. and strokes | 


from 1 through 12 in., in even incre- 


ments of 1 in.; also, from 14 in., 16 | 
in. and 18 in., cushioned or non-cush- | 


ioned, to meet customers’ 


ments. 
For these cylinders, additional fea- 


require- | 


tures include improved cushions, pis- | 


ton rod scrapers; chevron-type self- 
aligning rod packings; extra wide one- 
piece piston; and, U-cup sealing and 
adjusting piston packings to provide 


| a maximum seal with minimum fric- 
| tion. Tompkins-Johnson Co., Jackson, 
| Mich. 


Circle No. 38, Reader 


1-50 hp 
range 


NEW “IN-BETWEEN” SIZES 
SAVE ON COSTS AND 
UP TO 40% IN SPACE 


Why Pay for Starter Capacity You 


Never Use? Now you can select the 
exact starter size matched to any applica- | 
tion in the 1-50 hp range from the nine 
Furnas Electric sizes. Many in-between 
sizes can save you money and conserve| 
space. Immediate delivery from stock. 


Same Service, Less Money—Here’s| 
an example of how you can save: Suppose | 
you want a starter for 10 hp service. It’s| 
no longer necessary to select a size 2 rated 
25 hp. You save in cost and up to 40% in| 
space by selecting a Furnas Electric type | 
YE, the right starter for the job. 


Important Features—1. Dual voltage | 
coils matched to your motor. 2. Four- 
speed thermal overload protection. 3. Easy 
installation and wiring in shallow case. | 
4. Heavy contacts for long life. | 


Complete Range of Other Products 
—Pressure switches for air and water ap- 
plications. Drum controllers for reversing, 
multi-speed and reversing multi-speed 
service. 


Write today for Bulletin No. 5402, giving 


1024 McKee Street, Batavia, Illinois. 


| SUBMINIATURE 


CRYSTAL PHOTOCELL 


Photograph courtesy 
Ransburg Electro Coating Corp. 


Capable of operating small sensitive | 
relays without an amplifier, small cad- | 


| mium sulphide crystal photocells has 
| sufficient 


sensitivity, speed of re- 
sponse and temperature characteristics 
for most photoelectric uses. 

Standard types as small as % in. 
diam by only % in. deep, exclusive of 
leads, deliver from 2 to 5 milliamp 


when exposed to light of from 50 to 


| 100 ft-c intensity with approximately | 
| 100 volts applied across cell and load; 
the full stery. Furnas Electric Company, 


therefore, where a light source of good 


The photocells show usable resist- 


| ance change with light intensities as 
| low as 1/10,000 ft-c. Speed of re- | 
| sponse is about 1/100th of a sec at 50 
| ft-c, sufficient to operate fast relays 
| in counting or activating applications. 


ANGLegear is the power takeoff between the 
motor and nozzles of this new electrostatic 
paint spray unit. 


WHENEVER designers dis- 
cover a new application for 
this right-angle bevel gear, 
you usually find—as in the 
case above—that their selec- 
tion was based on three 
product advantages: small 
size, high capacity, and low 
cost. List price on the small 
14g h.p. model, $19.50; and 
on the 1 h.p. model, $39.75. 
Contact your distributor or 
write us for information. 


| intensity can be used, no amplifier is | 
needed. 


Accessories Corporation 


HILLSIDE 5, NEW JERSEY 


Resistance of the crystal photocells | 
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phic Equipment Resistor 
‘ed in Photo-Flash Circuits 


— 


@ Resistance Rings, Pins, and Plugs for A 










Resistor for . . 


5 power-Line Capacitors 





test Anticipator Resistor for 
~ Wall Thermostat @ Film Resistors for Automatic Light Dimmers 


‘s ome 
- Where Design Calls for. 



















sistor for Aircraft Magneto 


Resistor for Speed Control Device 





line Gage Resistor 


= 


istor for Electric Clock 


. 


un-Gane Resistor for Detectina Strain For 26 years Erie Resistor Corporation has been designing and 
tly Airplan e Wings and ironae manufacturing highest quality resistance products. That experience 
j is at the service of every manufacturer needing individual design 
and application to meet product requirements. 
The illustrations show a few of many custom resistance components 
manufactured by Erie. We also specialize in the application of 
: resistance material on steatite plates and phenolic bases for printed 
ge Dividers for TV Sets with Special yor ea tates ae — ciel ssistance and 
: to Prevent Corona Discharge | ois: alectadiis aduasodent aaeiue and an wnsuel ein e 
you to solve them. ee 






Got A Small | een linearly with an increase jy 
| illumination from 10-4 to 109 ftec 
ee k 99 Dark resistance is approxi 
, Ximately 
Blac Box 10,000 megohms. Maximum reall 
variation with temperature jis 2 
| ion . “ _ to 
Crammed full between —50 C and 75 C, ail 
The photocells respond to Visible 


of Electronic light, ultra violet, X-rays, and nuclear 


radiations. Applications include use jn 
E ui ment? X-ray detectors, densitometers. and 
gd Pp . other measuring applications. Photo. 
cells are currently available either in 
hermetically sealed glass type stand. 
ard or in subminiature sealed enelo. 
sures. Standard Piezo Co., Carlisle, Pa 
le No. 39, Reader iry | t 
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FLANGE-MOUNTED RADIAL 
BEARINGS 


Known as the 6900 Series, flange. 
mounted radial bearings consist of a 
double composition sealed precision 
radial bearing and a flanged housing, 
or adapter, designed for flush mount- 
ing. The housing provides an inex- 


Model ''M’’ 
AC RO pensive means of bolting the bearing 
in place, while two locking set screws 


ee a ; : 
Snap-Action position the bearing on the shaft. e.: 
Switch ries 6900 assemblies are recommended 


FITS KIGHT INTO THE PICTURE 


Unsurpassed in all these ways... 


This new version 
of the popular 





e@ REPEATABILITY 

e FUNGUS PROOF 

e VIBRATION RESISTANT 

@ LOW CONTACT RESISTANCE 

e@ TEMPERATURE RANGE +165° F. to -90° F. 





e DIMENSIONALLY STABLE AT ABOVE -TEMPERATURES for medium loads and speeds up to 

approximately 5000 rpm; they are 
e WIDE RANGE OF OPERATING FORCES available in standard shaft sizes rang- 
e CLOSE MOVEMENT DIFFERENTIALS ing from %4 in. to 1 in. and can ac- 


commodate a limited of angular mis- 
alignment. Similar bearing assemblies 
can be provided usually on special 
order, with unground bearings for 
less exacting applications. Nice Ball 
Bearing Co., 30th & Hunting Park 
Ave., Philadelphia, Pa. 


The Biggest Line of Little Switches” rcle No. 40, R 


The type “M” is only one of several thousand Acro-Mu snap 
action switch specifications. Write today for full information .. : 
or ask for free field engineering counsel on your switch problems. 
A new, complete catalog will be sent upon request. 







ACRO SWITCH _ EXPOSURE-RESISTANT 
DIVISION NYLON 


Resistant to ultraviolet degradation, 
new formulation of Zytel nylon resin 
makes possible use of molded nylon in 
applications involving prolonged out- 
: | door exposure. Preliminary work with 
Plants at Columbus and Hillsboro, Ohio \* the new formulation, called Zytel 105 


REPRESENTATIVES IN ALL PRINCIPAL CITIES BK-10. indicates that it is readily 





COLUMBUS 16, OHIO 
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STACKS OF 


Bradley rectifiers invariably exceed per- 
formance requirements, but this quality 
bonus does not carry a premium price. 
Our exclusive vacuum process not only 
assures stability and long life; it also 


STABILITY 


assures low cost. We would like to prove 
it by quoting now on your rectifier 
needs. Please fill out the form below — 
no obligation, of course. You will get quick 
action. 


VACUUM PROCESSED—for performance as rated 
BRADLEY LABORATORIES, INC., 168A COLUMBUS AVENUE, NEW HAVEN 11, CONNECTICUT 


Max. Ambient Temp. 
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- oe emap esp amb Gap GED GED oem aus quam au ene > ——_ ea 




















DC Output: Volts Min. Amperes Max CeCe scence FINISH REQUIRED: 
: i Ph 
AC Input: Volts Max ase QUANTITY: 
ON a eee Battery 
NAME 
DUTY: Continuous — ee Intermittent On ny 
ADDR 
COOLING: Convection come FOFCED ce Ft. Per Min. ss 
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Gack CORPORATION 







lueprints 


FOR PROGRESS 
one dependable source ...for 
specialized electrical equipment 


i ra An organization streamlined for maximum efficiency ...a com- 
bination of specialized and diversified talent, experience and 
facilities essential for the development and production of elec- 
trical components and assemblies which meet the fast-changing 
requirements of industry. 

Leach comprehensive experience in research, engineering, 
manufacturing and service, on electrical, electronic and electro- 
mechanical equipment, have constantly been and are still being 
expanded for more efficient operation, stepping up production, 
thereby lowering costs to customers. 

Put this specialized and technical experience to work on your 
specific requirements, to assure the full performance originally 
built into all products. 

For aircraft, commercial and industrial efficiency and safety 
...Leach has become The Most Trusted Name in Specialized 
Electrical Equipment 









LEACH RELAY CO. 
Division of Leach CORPORATION 


ey 
‘ 5915 Avalon Bivd., Los Angeles 3, California 


Relays — Solenoids — Packaged Systems — Pressure Switches 


PALMER ELECTRIC MFG. CO. 
Subsidiary of Leach CORPORATION 
6629 Bear Avenve, Bell, California 
50-60-400 Cycle Alternators—Synchronous Motors—DC Generators 








sels INET 
age Division of Leach CORPORATION 

ve ae 4441 Santa Fe Ave., Los Angeles 58, Calif. 
Power Supplies — Rectifiers — Magnetic Amplifier Controls 






oe JEFFRIES TRANSFORMER CO. 
ae 1.2 le, Subsidiary of Leach CORPORATION 
f. 1710 East 57th St., Los Angeles 58, Colif. 
Transformers — Windings — Reactors — Toroids — Coils 











Research 
Development 
Design 

Production 


CORPORATION 


5915 Avalon Blvd., Los Angeles 3, California 
District Offices and Representatives in 
Principal Cities of U. S. and Canada 








moldable with good gloss, fre 
smears and dull spots. Properties of 
the new resin are comparable to those 
of general-purpose Zytel 101. makin 
it suitable for gears, bearings, a 
complex shapes. Color of the ney 
material is jet black. E. I. Du Pont de 
Nemours & Co., Du Pont Bldg., Room 
7037, Wilmington, Del. 

Circle No. 41, Reader Inquiry f lity, pa 
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THYRATRON 


Improved version of the C3J/A Xenon 
Thyratron, the 5684/C3]/A features 
grids constructed with manufacturer's 
Gold Flowprocess, assuring sharp out- 
off characteristics throughout tube life. 
Other construction features include: 
are-resisting high emission cathode. 
nickel-brazed anode assembly, auto- 
matic gettering action, and metalized 
graphite anode. The hard glass con- 





struction and design of the tube make 
it suitable for high-shock applications. 

Tube features a 3-amp average 
anode current and an average arc drop 
of 8 volts. Ambient temperature lim- 
its are —55 to 85 C. Warm-up time 
is 30 sec. Additional features are a 
substantial overload capacity and a 
deionization time of less than 500 
microsec. 

Life expectancy is over 2000 hr 
when operated within ratings. Maxi- 
mum physical dimensions: length 6% 
in.; diam, 1%« in. Taylor Tubes, Inc., 
2312 W. Wabansia Ave., Chicago 47. 

rcle No. 42, Reader Inquiry Facility, page 263 


FAST-CURING PHENOLIC 


Available in either black or brown, 
DURITE GP-102, is a_ fast-curing 
thermosetting phenolic molding com- 
pound designed for either compres- 
sion, transfer, or plunger molding. It 
is suitable for electrical parts, wiring 
devices, appliance handles, and simi- 
lar products. Its dielectric strength, 
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couldn’t be made -ece 


@ But Stewart turned out over 12,000 a week! 


This helical gear is one example of an old habit at Stewart Die 
Casting —“finding a way.” In 44 years, we have produced many 
castings that “couldn’t be made.’ Whatever type of die castings 
you need — small or large, simple or intricate — count on Stewart 


to meet your most rigid specifications . . . on time. 


SERVICES AVAILABLE 





Designing ¢ Engineering * Die Making 
Metallurgical Control ¢« Most Modern Die Casting Equipment * Complete 
Machining, Polishing and Assembly Facilities. 


44 years of helping industry to “Make It Better” 


DIE CASTING 





they thought this die casting 


...a division of 





pee 


for remote position indication 


“Sixth sense”’ is provided by the midget gen- 
erator whose rotor is turned by scanning or 
tracking radar. 

How many applications for these precision 
electro-mechanical units! Any revolving shaft 
can be closely monitored through reference 
generator output in a closed loop control 
system. 

OSTER Avionic Products conform to mili- 
tary specifications for altitude, high and low 
temperature, life, shock, vibration, humidity, 
and fungicidal treatment. 

You can depend on Oster quality in rotating 
components for automatic control. 


Insure dependability...specify 


MANUFACTURING COMPANY 


AVIONIC DIVISION 


eo 4Gain i= y SCONSIN 


OSTER two-phase Reference Generator, Type 
212055. Develops 40 volts, 35 cycles 
when driven 2100 rpm. Use it on ro- 
tary or rate indication applications. 


Other OSTER Avionic Products include: 


@ Special motors: Servos, Synchros, Drive 
Motors, Blowers and Fans for use with D-C 
and A-C supply voltages in common usage 
on aircraft and ground equipment. 


@ Synchro Generators, Control Transformers, 
Transmitters, Differentials, Receivers, Re- 


solvers and Two-Speed Synchros. 


@ Tachometer Generators and Reference 
Generators. 


@ Aircraft Actuators, both linear and rotary. 


John Oster Manufacturing Co., Avionic Division 
Dept. 449, Racine, Wisconsin, U.S.A. 


Please send me your catalog of OSTER Avionic Products. 


Name. 


Title 





Firms 





Address- 





City. 


—— 


short-time, is 375 Vpm; step-by-c< 

275 vpm. Other arepeaill inch 
flexural strength, 10,000 psi, min: Re. 
sile strength (% in.) 6000 Dei, san 
and Izod impact strength, 0,28 ft-lb 
per in. of notch min. Minimum heat 
distortion point is 300 F: Water ah. 
sorption, 0.5 per cent. Ease of mold. 
ing, excellent mold release and pre- 
formability are among its other 
characteristics. The Borden Co 
Chemical Div., 350 Madison Awa 
New York 17, N. Y. 7 

No. 43, Ré 


HERMETIC CERAMIC-CASE 
RESISTORS 


Ceramic-case model of Carbofilm ye. 
sistor, designated Type CPC, jg 
housed in a ceramic tube with metal- 
lized ceramic end-seals for hermetic 
sealing. Advantages include no capac- 
itance effect between element and 
casing and long leakage path. Also, 


the insulated resistor can be safely 
squeezed in among other components 
and against metal surfaces. Carbofilm 
resistors are made to a guaranteed 
tolerances of +1 per cent. Charac- 
teristics are said to include ability to 
withstand extreme humidity and heat. 
Available in 42, 1 and 2 watt sizes. 
Hi-Q Div., Aerovox Corp., Olean, 
N. Y. 

No. 44, Re 
FLANGE-TYPE 
IMMERSION HEATERS 
Single and double flange-type heaters 
have been added to Calrod immersion 
heater line. Designed to operate on 
either a-c or d-c circuits at 115 or 230 
volts, heaters can be used in water 


ELECTRICAL MANUFACTURING 





Capacity: Whether you require a few hun- 
dred or several million parts, the right size 
and type of equipment is available. Ample 
kilns available plus many special kilns, in- 
cluding controlled atmosphere kilns, provide 
firing capacity at optimum temperature. 


% 


offers you these advantages for Low Cost: The right equipment for every 
4 job means that your work is produced at the 
Vy. \ Di Drecced 5 most favorable cost. 


Variety of Materials: In AlSiMag you 
have the widest choice of materials so that 
you can most readily match the material to 
your requirements. Latest property chart 


_ es ‘ sent on request. 
LARGE MODERN 
PLANTS INSURE 


QUICK 
DELIVERIES! 


Engineering Assistance: If you will 
send details of your requirements, our engi- 
neers will submit suggestions on material 
and design to assist you in finding the most 

efficient and economical solution to your 
2 we a ce : dei requirement. 


BERD YEAR OF CERAMIC LEADERSHIP 

f q A SUBSIDIARY OF MINNESOTA MINING 
MERICAN LAVA CORPORATI sue: hieletinenaasal 
CHATTANOOGA. 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 @ SYRACUSE, N. Y., 647 S Warren St., Phone 74-4889 and 74-4880 @ CLEVELAND 

5012 Euclid Ave., Room 2007, Express 1-6685 @ NEW ENGLAND: 1374 Mass. Ave., Cambridge, Mass., Kirkland 7-4498 @ PHILADELPHIA: 1649 N. Broad St., 

Stevenson 4-2823 @ ST. LOUIS: 1123 Washington Ave., Garfield 1-4959 @ CHICAGO: 228 N. LaSalle St., Central 6-1721 @ SOUTHWEST: John A. Green Co., 6815 

Oriole Dr., Dallas 9, Dixon 9918 LOS ANGELES: 5603 N. Huntington Dr., Capitol 1-9114 @ SOUTH SAN FRANCISCO: 320 Shaw Rd., Plaza 6-0800 
PITTSBURGH: 911 °Plaza Bldg., Atlantic 1-2075 
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NEW SMALL PATTERNS 


209-5L compact 
oblique cutting plier 


—— 


307-5'4L extremely 
slim long nose plier 


_ >= 


204-6L transverse 
end cutting plier 


: 


317-5L chain 
nose plier 

Ask to see the 
complete new line. 





ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard 
Electric Corp., 

New York 
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YOUR PRODUCTION 


You just can’t beat Klein pliers for 
smooth, easy operation—for steady 
dependability whatever your pro- 
duction job. That’s because Kleins 
are quality made of finest tool steel, 
precision fitted—individually tested. 
Handles fit the hand to perfection— 
knives shear through toughest wire 


with ease. 


And now the Klein plier selection is 
bigger than ever—in standard size 
patterns—in new compact patterns 
specially designed for intricate wiring 
and cutting in confined space. Avail- 
able with or without a flexible steel 
leaf spring. 


Write for your free 
copy of the Klein 
Pocket Tool Guide. 
Contains informa- 
tion on all types of 
Klein Quality Pliers. 


@ 
= 








& Sons 








baths, cleaning — tanks, humidifiers 
quench tanks, and similar equipment, 
Offering a high watt density. the 
heaters are formed by bending a Cal. 
rod tubular unit into hairpin sha 
the ends of which are brazed wars 
flange. A silicone seal and porcelain 
insulator are incorporated at the heat- 
ers terminal ends as a protective 
measure against vapors and liquids 
and to provide electrical insulation, 
Terminal connectors are welded . 
low-resistance cold terminals which 
are attached to the resistance wire. 
Suitable for maximum Working 
pressures up to 125 psi, the heaters 
are engineered to meet low-pressure 
boiler specifications of the American 
Society of Mechanical Engineers, 
General Electric Co., 1 River Rd. 
Schenectady 5, N.Y. 
No. 45, Re 


DRYER 3-WIRE DEVICES 

Designed for installation on dryers, 30 
amp, 3-wire receptacles, caps and 
cord sets feature L-shaped slots and 
blades. Line consists of No. 3836 black 
surface receptacle (No. 3836-W. 
White); flush receptacle (No. 3835): 
plastics cap (No. 9331); armored cord 





grip caps (Nos. 9337 and 9338); and 
a rubber cord set (No. 9339) in 36, 
48, 60 in. lengths. Both surfaces and 
flush receptacles have lay-in type 
pressure terminals. Pass & Seymour, 
Inc., Solvay Station, Syracuse 9, N. Y. 

No. 46, P it 63 


BROWN FAST-CURING 
PHENOLIC 


Brown version of multi-purpose, fast- 
molding 


curing Bakelite phenolic 
compound is known as BMG-5000 
Brown 15. In all properties but spe- 
cific gravity, it equals the black com- 
pound. Average specific gravity of 
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TORKRITE TUBING 


in foreground, en- 
larged to show detail. 


























TORKRITE 
POSSESSES MANY 
ADVANTAGES 


Torkrite affords unmatched recycling 
ability. After a maximum diameter core 
has been recycled in a given form a rea- 
sonable number of times, a minimum 
diameter core can be inserted and meas- 
ured at 1” oz. approximately. 


Torkrite has no hole or perforation 
through the tube wall. This eliminates the 
possibility of cement leakage locking the 
core or cores. 


Torkrite permits use of lower torque as it 
is completely free of stripping pressure. 


With Torkrite, torque does not increase 
after winding, as the heavier wall acts to 
prevent collapse and core bind. 


Improved new Torkrite is now available 
in various diameter tubes. Lengths from 
3/4” to 3-1/8”, are made up to fit 8/32, 
10/32, 1/4-28 and 5/16-24 cores. 


Fast, Dependable Delivery 
at all times. 
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industries. 
Grade 
Grade E 
Grade EX 
Grade EE 


Grade EEX ... 


Grade EEE 
Grade XAX 


Grade SLF 


High performance factors, uniformity and inherent ability to hold 
to close tolerances, make Clevelite outstanding for Coil Forms, 
Collars, Bushings, Spacers and Cores. 

Competent Research and Engineering facilities are always available 
to aid in solving those tough and stubborn design and fabrication 
problems. May we help you? 


WHY PAY MORE? 


NEW YORK AREA 8. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 5 
NEW ENGLAND _ 8. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. § 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 


FOR OUTSTANDING PERFORMANCE 


CLEVECLEPe® 


LAMINATED PAPER BASE PHENOLIC TUBING 


In seven specific grades, Clevelite is one of the finest and most 
complete lines of tubing available to the electronic and electrical 


.. Special grade for TV yoke sleeves 
Superior electrical and moisture absorption 


. Critical electrical and high voltage application 


de CLEVELAND CONTAINER 4S 


6201 BARBERTON AVE. 
PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc. Ogdensburg, N. Y., ae 


CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 





IMPROVED 


AND APPLICATION 


Application 
Improved post-cure fabrication and stapling 


Improved general purpose 
properties 

Special grade for government phenolic 
specifications 


Special for very thin wall tubing having less than 
.010 wall 


. call CLEVELAND! 


*Reg. U. S. Pat. Off. 


For Good Quality . . 








CLEVELAND 2, OHIO 


ABRASIVE DIVISION ot Cleveland, Ohio 


REPRESENTATIVES 
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BMG-5000 Brown 15 is 1.38 (com. 
pared to 1.34 for BMG-5000 Black 
25), making it one of the lowest ne 
cific gravity general-purpose brown 
phenolic molding materials. 

Wide molding latitude and faster 
curing time, permit the new materia] 
to be molded by compression, trans. 
fer and plunger methods. With high 
rigidity at molding temperatures i 
at hot discharge from the mold, BMC. 
5000 Brown 15 maintains critica] dj. 
mensions and ensures fast release of 
the molded part. 

Molding to a_ red-brown colo, 
Bakelite phenolic BMG-5000 Brown 
15 results in pieces of high gloss and 
with good surface finish, suitable fo, 
toggle switches, plugs, and other 
parts. Compound is as free of jnor- 
ganic fillers as is consistent with its 
brown shade, and represents a sub- 
stantial improvement in machinability 
over previous Bakelite brown phenolic 
molding materials without sacrifice of 
‘te. physical, chemical and electrical prop- 

' erties. Sales Correspondence Dept, 
Bakelite Co., Div. of Union Carbide 
& Carbon Corp., 30 E. 42 St. New 
York 17, N.Y. 

No. 47, Re 


































Consistently Dependable 


’ nelle Dubiller 


miniaturized Caper - 
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The smaller the capacitor came oa aa ; 
ha ctiee ode will euprédune RE-RATED MOTORS 

C-D’s built-in extras! A-c squirrel cage, induction electric 
Cornell-Dubilier has proved that you don’t motors, in rerated frame sizes from 
have to compromise with quality for size in a 182 through 326, have been manu- 
capacitor. You will find that regardless factured to new N EMA standards. 
of how small a C-D capacitor may be, it still Included is an open drip-proot mo- 
retains that extra margin of safety required © |' x with cast iron main and end 
ina high quality miniaturized unit. C-D’s trames, aluminum die-cast rotors, and 
call deeeeinanind thal qunneentive grease-lubricated double-shielded ball 
ratings, mean more for your capacitor dollar bearings. Other features include use 
ulnmemebeas in cnnataent deguadeldlity of Delcote cotton and varnish insula- 
seeetinitnniititesiia tine Rian tot tion, a drip-proof bafHe cast as part 
miniaturized capacitors. 


So bring your miniaturized capacitor needs 
to C-D first. The type of unit you are 
looking for may already have been designed 
by our engineers. 





Engineering samples sent on request. For 
your special design and application problems, 
use our Technical Advisory Service. 


Cornell-Dubilier Electric Corp., Dept. H-94 
South Plainfield, New Jersey. 





There are more C-D capacitors in use 
today than any other make 


CORNELL © 


DUBILIER C@aciou 


ANTENNAS ROTORS CAPACITOKS _ CONVERTERS 


PLANTS IN SOUTH PLAINFIELD. N. J.: NEW BEDFORD, WORCESTER AND CAMBRIDGE. MASS; PROVIDENCE AND HOPE VALLEY, R. I. 
INDIANAPOLIS, IND.; FUQUAY SPRINGS AND SANFORD. N. C.: AND SUBSIDIARY. THE RADIART CORPORATION. CLEVELAND, OHIO 
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What size 
isa 

quality 

fastener? 





Here are two ELASTIC STOP® nuts. 

Each has the familiar red locking collar. Each is self-locking, 

vibration-proof and can be reused many times. Each is a fast, readily assembled 

one-piece unit... will maintain accurate adjustment anywhere on a bolt. 

Each will afford positive protection against thread corrosion . . . prevent liquid 

seepage along bolts. Each is manufactured in quantity. Each is exactly controlled 

as to quality of raw material, finished dimensions, class of thread fit, seat squareness and 
finish. Each has a record for precision and uniformly high performance that is unmatched. 


But ... one measures 1/10 inch across the flats; the other, 4 inches. Between these two, 
there are more than 530 different hex nuts in the ESNA line. They are the result of 
variations in height, material, finish and size. 


Look to ESNA for the top quality self-locking fastener that fits your need best. 


ELASTIC STOP NUT CORPORATION OF AMERICA 

















.-------- cue cme co Sune pene SOD SED COED GD SED SED ED GEE oD 
| Elastic Stop Nut Corporation of America 
Dept. N58-922, 2330 Vauxhall Road, Union, N. J. 
Please send the following free fastening information: 
[-] ELASTIC STOP nut bulletin [] Here is a drawing of our product. 
é | What self-locking fastener would 
| you suggest? 
0 4 Name ee scsi 
YPrvoenan | rem ek 5 ny 
Street a : pe 
i City. Zone State. 
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New Aitomiliv Speed Control 


for Continuous Processing 








REEVES 


Auto-Pneumatic Control 


eo Now with the REEVES Vari-Speed Motodrive equipped with 
the new sensitive Auto-Pneumatic control, you can automati- 
cally control continuous processes involving the regulation of 
heat, liquid level, pressure, temperature, flow, and many 
other variables. Positive, direct connection from the pneumatic 
instrument to the Auto-Pneumatic control assures accurate 
and sensitive speed regulation. 

Exclusive REEVES cam design provides linear output speeds 
so necessary for delicate proportioning processes . . . maintains 
the greatest accuracy while regulating or maintaining any 
speed throughout the range of the Motodrive. 

REEVEs Auto-Pneumatic Control assures maximum effi- 
ciency and economy in industrial processes . . . means out- 
standing savings for you in material, fuel and labor costs plus 
continuous uniformity of your product or process. Write today 
for complete information. 


REEVES PULLEY COMPANY - COLUMBUS, INDIANA 


Send today for 
BULLETIN EM13-M542 





of the end frame. Also available 


totally enclosed fan-cooled mie 
built with ribbed frame constructier 
General Motors Corp., Delco Prodeck 
Div., 329 E. First St., Dayton 1, ok 

e No. 48, R« r ry Facility sn ms, 


HIGH-TEMPERATURE 
SWITCH 


Having an operating range from —5() 
to 1000 F, small switch, designated 
IHTI, is suitable for industria] and 
aircraft applications. Laboratory test 
at.700 F show life in excess of 25.099 
operations at a resistive load of 5 amp 
28 volts d-c. At 1000 F, switch sur. 
passed 9000 operations carrying a ye. 
sistive load of 2 amp, 28 volts d-c. 





The switch is designed for panel 
mounting. Two thin hexagonal nuts 
and two lock nuts on the threaded 
bushing permit adjustment of the 
operating point without removing the 
switch from its mounting. Its char- 
acteristics include: operating force, 10 
to 20 oz; pretravel, 0.065 in. max; 
differential travel, 0.010 in. max; and 
overtravel, 0.125 in. max. Micro 
Switch Div., Minneapolis-Honeywell 
Regulator Co., Freeport, Ill. 
circle No. 49, Reader Inquiry Facility 


PRINTED-CIRCUIT 
RECEPTACLE 

Twenty-contact receptacle for etched 
or printed circuit cards is interchange- 
able with 18-contact types both in 


mounting and in contact spacing. 
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SEYMOUR 
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BACKED 
BY 


UNFLAGGING 







LABORATORY 






As an example of the constant con- 
trol of Seymour quality, samples of 
all furnace heats are taken for 
chemical analysis. No metal leaves 
the casting shop until released by 
the laboratory with full approval 
of the heat. Tests are also made for 
hardness — Brinell, Rockwell and 
Scleroscope—and for ductility, ten- 
sile strength and grain structure. 
Alert supervision is present at every 
stage of production, and each heat 
goes through the plant with its own 
identification number. 





CONTROL 



















OF 





SEYMOUR 





ALLOYS 


NONFERROUS ALLOYS SINCE 1878 


SEYMOUR NICKEL SILVER ¢ SEYMOUR PHOSPHOR BRONZE 


Our engineering department will be glad to cooperate with you and 
to furnish trial samples. Technical Data Book on request. 


THE SEYMOUR MANUFACTURING COMPANY °¢ SEYMOUR, CONNECTICUT 
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Made of beryllium copper wire, the 
contacts are formed, in order to as- 
sure constant pressure and dimen- = oa 

sional uniformity. They are then heat- tp A if rial res 

treated for added spring-action. As a rH) 
result of its spring properties, each 
contact functions independently of 
the receptacle body. Contacts are 
gold-plated over silver and supplied 
with either pierced tabs, as shown, or 
unpierced. Connectors come complete 
with 20 contacts, including one dum- 
my contact for positive polarization. 
The connector is available with mela- 
mine or Plaskon Alkyd 440A body, 
and a mounting hole with or without 
threaded insert. Viking Electric, 1061 
Ingraham St., Los Angeles 17, Calif. 
Circle No. 50, Reader Inquiry Facility, page 263 


DIRECT-ACTING 
SOLENOID VALVE 


Small solenoid valve with built-in pro- 
tective strainer provides automatic “on 
and off” flow control of air and other 
media. It is designed for small flow 
volume applications. Optional feature 
is flow volume control, which will 








maintain a set rate of flow regardless 
of variable pressure. Valve is avail- 
able with a %-in. inlet and %-in. out- 
let; %-in. bushings are available for 
outlet. Industrial Sales Div., Hays 
Manufacturing Co., 806 West 12th 
St., Erie, Pa. 

Circle No. 51, Reader Inquiry 


VARIABLE VOLTAGE 
RECTIFIERS 


Two types of variable voltage rectifier 
units are availak'e for converting d-c 
motors into variable speed motors. 
One type has a single-phase input and FLUOROCARBON PRODUCTS INC. DIVISION 


% to 3 hp ratings; the other, a three- CAMDEN 1. NEW JERSEY 
phase input and % to 75 hp ratings. 
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Mighty Importance 





Better for high frequency, high temperature service. 
%» Higher surface and volume resistivity. Lower loss 
factor. Higher dielectric strength. Wider service tem- 
“perature range (—110°F. to +500°F.). Zero water 
absorption (A.S.T.M. Test). Won’t carbonize under 
‘arcing or 1)C-plate. Non-flammable, non-gassing, 
‘chemically inert. 












Read these Points for 
Assembly Savings and 
Service Satisfaction. 


COMPRESSION MOUNTING 
impossible with glass. Fits 
like a cork. Also withstands 
shock and vibration in 
service. Assembly costs 
greatly reduced. No addi- 
tional mounting hardware 
or soldering required. 


PLASTIC MEMORY 


securely locks insulator 
permanently in place. 
Minimum pull test 10 lbs., 
insulator to hardware, 
insulator to deck. 


MINIATURIZATION 


is easily accomplished. 


NINETEEN STOCK SIZES 


including sub-miniatures, 
in Stand-off and Feed- 
through types. Other 
dimensions feasible. 
e Write for Catalog 

No. EC-1153 


YEN 


FABRICATORS OF du Pont TEFLON, Kellogg KEL-F 


AND OTHER PLASTICS 


SEPTEMBER 1954 


The units, eliminate need for variable 
speed pulleys, drives, belts and similar 
components. The smaller, single-phase 
units have reversing switches as part 
of the control. A single knob controls 
the speeds on all units, which are 
manually operated and self-contained. 

Known as Variable Voltage Seleni- 
fiers, they are available for either 





50-60 cycle input at any input voltage, 
and d-c output voltages of 115, 230, 
250, or 440. The Selinifiers are self- 
protected; no warm-up period is re- 
quired, and there are no tubes, rotat- 
ing windings or parts to replace. No 
foundation or leveling is needed. All 
units can be operated remotely by 
pushbutton control. Applications in- 
clude use on machine tools, printing 
presses and other equipment. Ameri- 
can Rectifier Corp., 95 Lafayette St., 
New York 13, N. Y. 
No. 52, Ré 


PANEL INSTRUMENTS 


Line of 4% in. switchboard and panel 
instruments with clear plastics fronts 
and “in-line” pointers and dials is 
known as the Model 610 Group. The 
plastics front admits light on the dial 
from the sides, top and front, elimi- 
nating need for internal illumination 
under normal operating conditions. 
The “in-line” pointer and dial, in 
which the scale is raised in plane with 
the pointer tip, eliminates parallax er- 
rors and permits accurate readings at 
an angle. 

Lower portion of the plastic front is 
normally black, but other colors can 
be provided. Instruments can also be 
furnished with black bakelite fronts, 
with or without in-line pointers and 
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TYPE 
RELAYS 


TYPE 8-4C 





THE RELAY IS ON TO Cath 





Functional communication equipment components with design 
emphasis on high performance and simplicity are worthwhile factors to 
consider when faced with weight, size and reliability restrictions imposed 


by high precision equipment control problems. 


Yes... THE Relay Is On To Leach... Design Engineers are making 
these new, compact, versatile, special purpose miniature relays standard 
in communication equipment and many other commercial applications. 

These relays are designed to insure positive, long-life operation, have 
extremely low friction loss and withstand extreme vibration at minimum 


power consumption. 


Other applications include computers and other types of instrumenta- 
tion, electronic control circuits, plate circuits, remote controls, etc. 


CONTACTS: 
Palladium, standard. 


Various contact arrangements up to a maximum 
of 4PDT, 6PST, or 2D (Make-Before-Break) 





can be obtained by combinations of basis types. 


RATINGS: 
3 Amps. @ 32 VDC, resistive. 
3 Amps. @ 115 VAC, non-inductive. 


Type number 8—followed by contact designation. 


COILS: 

DC only —up to 8,000 ohms. 

Nominal, 2.9 Watts. 

Maximum, 3.85 Watts. 

Maximum sensitivity, 90 mw for SPDT; 750 mw 
for 4 PDT. 
Typical Coil: 235 Ohms. + 10% for 26.5 VDC. 





Write for new 44 page 2-color loose leaf catalog. 
illustrates and gives full details of complete line. 





LEACH 


DIVISION OF 


Specialists in Electronics and Electro-Mechanics 


INSULATORS: 
XXX Phenolic, standard. 


VIBRATION: 
10 G to 55 CPS. 


SHOCK: 
25 G. 


WEIGHT: 
2.25 ounces. 


DIMENSIONS: 
Length 1%!’ height 1'},/’ 
width 15," 


Specify Contact Arrange- 
ment and Coil Characteristics 
Also available Hermetically 
Sealed in miniature 9 or 

14 pin plug-in, or solder 
terminal types. 






COMPARE PERFORMANCE 
SWITCH TO LEACH 


RSLAY CO. 


CORPORATION 


5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 


Representatives in Principal Cities of U.S. and Canada. 


scales. Internal illumination 
furnished on bakelite fro as 
with flat dials. 

Model 610 Group instruments an 
available in a wide variety of tread 
and ranges. Scales are 3.5-in, in 
length; rated accuracy: 1 per cent of 
full scale value. Size: 4 in. x 4% in 
Weston Electrical Instrument Corp.. 


nt instruments 


614 Frelinghuysen Ave., Newark 5 
N. J. 
Circle No. 53, Reader Inquiry Facility 


Page 263 


MINIATURE REPEAT 
CYCLE TIMER 


Motor-driven hermetically sealed min. 
iaturized repeat cycle timers have 2% 
in. diam aluminum housings. They can 
be supplied with 50-, 60-, or 400-cps 
a-c motors, or standard or governed 
d-c motors. Radio interference filtering 
to meet MIL-I-6181 is available fo; 
d-c units. 

An intercam reduction can be pro- 
vided to allow high speed pulsing 





with an extended cycle time. A wide 
range of basic speeds are available; 
intercam reductions up to 960:1 can 
be incorporated. Special ratchet drive 
in d-c units prevents damage in case 
of reversed polarity to motor. 

Timer can be supplied with flange 
mounting or for three stud mounting; 
also, with an AN connector, as shown, 
or a glass-metal header. The A. W. 
Hayden Co., Div. of The North Amer- 
ican Phillips Co., Inc., 234 North Elm 
St., Waterbury, Conn. 

Circle No. 54, Reader Inquiry Facility, page 263 


TAB-MOUNTING 

VARIABLE RESISTOR 
Featuring a bakelite shaft that is ad- 
justable from either side of the con- 
trol, low-cost tab-mounting variable 
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Properties of Du Pont TEFLON® Make It 


Ideal Insulation for Electrical Equipment 



































Du Pont *“Zytel” nylon 
resin gives improved 
switch performance 


Dielectric and thermal advantages of “Teflon” 
are unmatched by any other single material 





Snap switches for machine tools and 
basic contact mechanisms on indus- 
trial instruments often have buttons 
and stems molded of “Zytel” nylon 
resin. This engineering material is 
used to obtain more efficient produc- 
tion and better performance. 

Du Pont “Zytel” is tough and re- 
silient, and resists abrasion. It makes 
possible the maintenance of critical 
dimensions. This is particularly im- 
portant in the manufacture of such 
parts as timing relays for resistance 
welding machines, which control the 
duration of current flow and elec- 
trode motion. 


Du Pont “Teflon” tetrafluoroethyl- 
ene resin is used for insulation in 
power distribution equipment be- 
cause of its unusual combination of 
properties. In tape form, as wire 
coating, or molded part, “Teflon” 
withstands hot-spot temperatures, to 
500°F. It is not affected by weather 
Or moisture (zero water absorption 
by ASTM test D570-42). “Teflon” 
has a power factor of less than 
0005 for the tested range of 60 
cycles to 10® cycles. A part molded 
of “Teflon”, when exposed to an 
arc, leaves no carbonized path. 

In addition, “Teflon” has high 
short-time dielectric strength—with 





Conductor and layer insulation of “Teflon” 
in power distribution coils: (A) core insulating 
values ranging from 1000 to 2000 barrier (laminate of “Teflon” and glass fiber); 


volts per mil depending on thick- (B) low-voltage winding (glass fiber coated 


F with “Teflon”’); (C) axial spacers; (D) high-low 
ness. (Recommended working insulating barrier (laminate of ‘Teflon’ and 


stresses: 50 to 100 volts per mil.) glass fiber); (E) radial spacers; (F) high- 

And it is i t to all chemicals nor- voltage winding (glass fiber coated with 
n 1 iS ner ad a Cc emi a S “Teflon’’). 

mally found in industry. 


“Teflon” is tough and flexible | crack if dropped. Cable insulation 

resists damage from vibration and 

WRAPPING TAPE bending. And tape of “Teflon” con- 

+ forms easily to sharp corners and 
“ odd shapes. 

You will find “Teflon” perform- 
ing with outstanding success . . . not 
only on power distribution equip- 
ment, but in these and other appli- 
cations as well: 





These switches feature one-piece buttons and 
stems of molded Du Pont “Zytel” nylon resin. 


The lightness of weight and re- 
markable strength of “‘Zytel” in thin 
sections are important factors in 
such applications. Mass production 
by injection molding is economical. 
One molded part often replaces a 
complex assembly of many parts. 

Perhaps “Zytel” nylon resin can 
help solve one of your design prob- 
lems. For further information about 
this or any other Du Pont engineer- 
ing resin material, clip and mail the 
coupon on the reverse side. 






“Teflon”’ insulates 


conductors for arma- FOR MOTORS AND 
ture or field. Its GENERATORS 


COPPER CONDUCTOR toughness permits . 
coils to be formed to | The unusual advantages of “Teflon 


i ssl nanitatiinc become apparent when temperatures 
are too high or atmospheres are too 
corrosive for other dielectrics. 
Tape of “Teflon” is particu- 
larly suitable for armature or 
(Continued, column 3, back side) 


over a wide temperature range, from 
—450°F. to 500°F. “Teflon” can 
take a lot of abuse, both during as- 
sembly and in use. Parts will not 


“Zytel” is the new trade-mark for 
Du Pont nylon resin. 


PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “‘ZYTEL,” 
‘“‘ALATHON,” “TEFLON,” “LUCITE.”’ 
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OINTERS ON 
PROCESSING 





Injection 
molding 
is efficient 

and economical 


Injection molding, as a method of 
mass-producing parts made of 
Du Pont engineering resin materials, 
has been developed mainly within 
the past ten or fifteen years. And 
new improved techniques have ac- 
companied that development. 


Investigate Du Pont 
engineering materials in your 
product development programs 


One of the family of these versatile 
engineering materials is often a key 
factor in product improvement or 
new product design. 

The wide range of properties avail- 
able with “Alathon”* polyethylene 
resin, “Lucite’* acrylic resin, 
“Teflon”* tetrafluoroethylene resin, 
and “Zytel”** nylon resin are help- 
ing solve industrial design problems. 


NEED MORE INFORMATION ? 


Clip the coupon for additional data 
on the properties and applications of 
these Du Pont engineering materials. 


Polychemicals Department 


Room 209, Du Pont Building, Wilmington 98, Delaware 


Please send me more information on the Du Pont engineering materials checked: 
0D “Zytel”; CO “Alathon”; 2 “Teflon”; CE “Lucite”. 1 am interested in evaluating 


these materials for 





Injection molding offers the ad- 
vantages of high production rates, 
low unit cost, and usually does away 
with finishing operations. One im- 
portant saving which has been ef- 
fected by injection molding occurs 
when the molded piece replaces an 
assembly of two, three or more parts. 


HIGH PRODUCTION RATE 


Multi-cavity dies have been made 
which produce hundreds of identi- 
cal pieces at a time. Molding time 
and cycle vary, of course, with the 
size of the part and its shape. The 
injection molding process is versa- 
tile, and is used to produce a wide 
variety of quality parts, rapidly and 
economically. 


LOW UNIT COST 


Another positive value of injection- 
molded parts is the low cost of 
fabrication per part. While the initial 
cost of the mold itself is high, a 
mass - production operation makes 
the cost per piece low. In addition, 
loss of molding material is generally 
low. 


NO FINISHING OPERATIONS 


With good molding techniques, pieces 
can be injection - molded to close 
tolerances. In many cases, molded 
pieces require no finishing opera- 
tions. Thus, large savings in time 
and expense can often be realized. 


SIMPLIFIED DESIGNS 


The versatility of injection molding 
often permits design simplification. 


E. I. DU PONT DE NEMOURS & CO. (INC.) 





TITLE - 








NAME 

COMPANY sas 
STREET ADDRESS “le 
CITY STATE 





TYPE OF BUSINESS 


** Alathon’’, “Lucite’’, ““Tefion”’ are registered trade-marks of E. I. du Pont de Nemours & Co. (Inc.) 
****7,ytel’’ is the new trade-mark for Du Pont nylon resin. 





1954 
Du Pont “Zytel” nylon, for example, 
can be injection-molded into intyj. 
cate shapes, as well as around metal 
inserts. Du Pont “Alathon” poly- 
ethylene resin and “Lucite” acrylic 
resin can also be successfully injec- 
tion-molded into a variety of usefyl 
forms. For more information about 
Du Pont engineering resin materials 
and how they are being used in jn- 
dustry, clip the coupon. 





Du Pont “Teflon” 


(continued from other side) 


field conductor insulation, coil wrap- 
ping, slot lining, lead insulation, and 
coil separation. 


FOR TRANSFORMERS 

“Teflon” makes it possible for trans- 
formers to operate at hot-spot tem- 
peratures as high as 500°F. “Teflon” 
is used in transformers for conduc- 


tor, layer, and ground insulation, 


and for coil separation. At the 
present time it is used commercially 
in electronic transformers and ex- 
perimentally in distribution and 
power units. 


FOR CAPACITORS 


Where high ambient temperatures 
and minimum power loss are es- 
sential, “Teflon” gives outstanding 
service. It is used as the dielectric in 
many wrapped capacitors. 


FOR ELECTRONICS 
EQUIPMENT 


Under conditions of ultra-high fre- 
quencies, heavy moisture and con- 
centrated heat, “Teflon” assures ef- 
ficient operation. Here it takes the 
form of tape, molded component, or 
extruded insulation. 


Can “Teflon” help you with your 
design problems? The properties dis- 
cussed above show why no other 
single material can match it. And 
the coupon on the left will bring you 
whatever further information you 
need about “Teflon” or any of the 
other versatile engineering resin 
materials made by Du Pont. 
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HETHERINGTON 


West Coast Division: 8568 W. WASHINGTON BLVD. 
CULVER CITY, CALIF. 
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| resistor, Type LR6, has a slotted hex- 
| angular shaft extending from the 
front. Rear portion of the shaft is 
round, with a screwdriver slot, and 
| projects slightly beyond the cover of 
| the control. 

Use of bakelite for the shaft and 
contact rotor support has simplified 
the design and reduced the number of 

| parts required. Using two “ears” simi- 
lar to tab-mounting electrolytic capac- 

| itors, eliminates the threading brass 

| bushing, lockwasher, and mounting 

| nut necessary on conventional con- 
trols. To preserve shaft alignment with 

| negligible side motion, the front plate 
containing the mounting ears, has an 
extruded portion that serves as a 
bushing. 

Only 0.894 in. in diam, Type LR6 

| dissipates 0.5 watt. Applications in- 
clude use in circuits requiring only 
| occasional adjustment. Type LR6 con- 
trols are presently available with shaft 
lengths of 6, 42, 5s, and % and 1 in., 
in all resistance values, and other 
RETMA specifications. Electronic 
Components Div., Stackpole Carbon 
Co., St. Marys, Pa. 

| Circle No. 55, Reader Inquiry Facility, page 263. 































CAPACITORS FOR 
AIR CONDITIONERS 
| Capacitors for air conditioners can in- 
dividually provide the power factor 
| correction of two single capacitors of 
the same voltage ratings. They can be 





applied wherever electrical circuits in 
air conditioners are designed for two 
running capacitors and a method of 
switching. The two-in-one units pro- 
vide savings and weight reduction. 
Enclosed in solderless, drawn-oval, 
| steel cases (some large sizes are in 
rectangular cases), the units are com- 
posed internally of low-loss Kraft 
paper and dead-soft annealed alumi- 
num foil impregnated with Pyranol 
dielectric. Two types of bushing ter- 
| minals are available on the dual- 
section capacitors: fork terminals and 
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OOD NEWS 


eae for manufacturers of 
"MINIATURE SLIP RING ASSEMBLIES 


Increasing demand for improved’s tubing for slip rings has led to expanded 

production! Improved can now supply (with a maximum of 3 weeks’ delivery) 

- tubing for slip ring assemblies in any of the noble metals, such as gold and 
__. silver, in alloyed form or laminated to a non-precious, non-costly base metal 
thet supplies all the strength and rigidity needed. 


MAXIMUM DIAMETER 1” x .060 


+ .001 + .000 : 
— .000 on O.D.; .001 on I. D. 





TOLERANCES: 


All items custom made. Quotations or more 
information upon request. 






The Home of IMPROVED Service 
Rhode Island's largest manufacturer 
of Laminated Metals 








é ~ 


The IMPROVED SEAMLESS WIRE COMPANY 


: oe INCORPORATED i898 
OM oe 775 Eddy Street, Providence 5, Rhode Island 


‘New York Chicago Los Angeles 
508 Fifth Avenue 333 North Michigan Avenue 2107 Seventh Ave. 























variable auto-transformers 


for smooth, continuous control of 
Voltage * Power * Speed « Heats Light 


The highly efficient, new 3000B Adjust-A- 
Volt, latest in variable transformer de- 
sign, gives excellent regulation. Junction 
box provides for-B-X or conduit wiring. 
It's ruggedly constructed for standard 
bench, panel mounting or built-in appli- 
cations. Input from 115 V, AC line—out- 
put ranges from 0 to 135 V. Max. rating 
4000 VA. Ganged assemblies provide for 
series, parallel or polyphase operation 
with a single knob. 


New design pre-adjusted brush 
assembly maintains almost uni- 
form pressure from full-brush to 
no-brush...assures longer, more 
reliable operation. Easy to insert 
—uses only two screws. 





Compact, efficient Type 
300BU is ideal for 
built-in applications 






Write for new 18-page Catalog No. 553-5 with full 
specifications and prices on the full Adjust-A-Volt 
line ranging from 0.34 to 16.8 KVA. 


STANDARD ELECTRICAL PRODUCTS COMPANY 
2240 E. THIRD ST. * DAYTON, OHIO 
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quick-connect (solderless) term; 
Each unit has three bushings, one of 
which is common to both sec 
Capacitors are available with yo] 
ratings of 236, 250, 330, and 449 
volts a-c with selective microfarag 
ratings. General Electric Co., ] River 
Rd., Schenectady, N. Y. 


Circle No. 56, Reader Facility, Page 263. 


INTRICATE WIRE SHAPES 


Typical of the special, intricate Wite 
shapes available are the illustrated 
wire shapes shown in CTOss-section, 
Formed wire is available in sizes y 

ing from a maximum Cross-section of 
‘i6 in. diam down to a minimum of 
0.015 in. diam. Tolerances can be held 
to 0.0002 in.: surface finishes from § 
to 15 micro-in. can be produced 





Hardness up to Rockwell-“C” 50 eam 
be obtained in metals which can he 
work-hardened. 

Wire can be made of several mate 
rials, including stainless steel and 
phosphor bronze, as well as Hastelloy 
“C,” music wire (4.75 per cent (} 
and other metals. Special wire forms 
are furnished in lengths on spook, 
reels or in individual coils. Heli-Cof 
Corp., 286 Shelter Rock Lane, Dam 
bury, Conn. 

ircle No. 57, Reader Inquiry Facility, page 26% 


TRANSISTOR D-C 
POWER SUPPLY 


Closely regulated d-c tube-type power 
supplies for powering transistors ol 
sist of two basic types: one Model 
T-100-B, is a meter-equipped regi 
lated dual voltage power supply with 
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Ce) 
BEARING FOR 
Tease) 
reas 
SHAFT OF 
. Nee WL LG 
No. 6875 — BAND SAW Weta 
GUIDE ROLLER 


No. 6823 
le wid: 
gt art 
ae) base 
ROPE 

1a NA: 


Specials” are ball bearings 

which have been custom designed to be 
"exactly right” for a particular application. XS 

: : YA) 
Thus, the field for specials ranges from Pv ay 
modification of existing standard bearings ROLLER 
to complete new bearings of unusual CONVEYOR 
shapes and dimensions. =e, BEARING 


As “specialists in specials”’, 
experienced NICE engineers take advantage 
of every design opportunity to reduce costs 
and to improve product performance and 
appearance. 


NICE invites inquiries on YOUR special requirements. 


No. 6768 
BEARING 
ae) 
CONVEYOR 
ROLLERS 
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two duplicate outputs. Each of 
volts. Adjustment of the three ran 
is made by decade switches ang 
tentiometers. Maximum d-c cul 
— output in 100 milliamp. A second 
oe Model T-100-D, has no meters, [t pro. 
Model T-100-B, but adjustment is 
Ce direct-reading decade switches in ste 
MOU NT | of 0.1 volt, with 0.1 per cent aco 
Regulation of the units is 0,05 a 
cent from no-load to full load. Input 
Co iil ii regulation is 0.1 per cent change per 
+ 10 per cent variation in line Voltage, 
5% x 19 in. Units are for rack panel 
| mounting and include dust cover and 
| removable end plates. Dressen-Bares 
| Corp., 250 N. Vinedo Ave., Pasadena 
8, Calif. 


; : | Outputs has three ranges: POsitive ee 
a | negative, 0-1 volts, 0-10 volts 0-109 e 

vides the same output ranges ag the 

| Ripple is 1 mv, max. Dimensions are: 

Circle No. 58, Reader Inquiry Facility, page 263 


POWER OUTLET WITH 
| SAFETY SWITCH 
| Rowan Type 620-A3GX oil immersed 
| power outlet has a manually operated, 
mechanically interlocked switch han- 
dle and plug that prevents insertion or 
removal of the plug while the switch 
is in the ON position. In order to 
prevent accidental shut-off of circuit 
power, the power source must be 
| opened by throwing the safety switch 
before the plug can be removed. 















































Barry ALL-METL line. 
They are specifically designed to help you meet miniaturization demands 
under toughest environmental conditions. 





Temperature range — from —60°C to +175°C 
Weight — only 1% ounce per unit isolator 
Height — only 11/,” free, 25/32” bottomed 
Load ratings — 0.1 to 3.0 lbs. per unit isolator 
Performance — meet all relevant requirements of 
JAN-C-172A/MIL-C-172B 
Ruggedized — to meet shock tests under specifications AN-E-19, 
MIL-E-5272, MIL-T-5422B, and MIL-C-172B. 
Mounting styles — available in plate and cup types, as 
illustrated, for 2-hole or 4-hole mounting. 








For complete information, ask for your free copy of the new Barry Designed for connecting portable 
Product Bulletin 542, containing full installation and performance data. equipment, such as mixers, agitators, 
And for greatest benefits with these new isolators, let our Field Engi- and welding machinery or conveyors, 
neering Service help in the early stages of your equipment design. switch features include: sealed-off ter- 

minal compartment and satety jack; 
provision for padlocking the switch 
in OFF position; top and_ bottom 
conduit entrance; and manually oper- 
| ated disconnect switch of the con 
| tractor type with quick make-and- 
| break mechanisms. All parts are oil- 


SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES | immersed. Crouse-Hinds Co., Wolf & 


P : . , 7th North Sts., Syracuse, N. Y. 
British Licensee: Cementation (Muffelite), Ltd., London, England | Circle Me. 59, Reader Inquiry Faclilty, Seana 






708 PLEASANT STREET 
WATERTOWN 72, MASS. 
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These low frequency band pass filters are held to 1 DB tolerance This ultra low frequency filter has a band pass range of one cycle 
at the 3 DB crossover...600 ohm...4 filters per 7/2” rack panel. to 10 cycles ... 50,000 ohms... 700 cubic inches. 


This 600 ohm miniaturized 1 KC band pass filter is housed in This 600 ohm miniaturized low pass filter is housed in a case 
case only 1” x 134” x 242”. only 1” x 134” x 242”. 


This power line filter provides correct output voltages from This band pass filter is designed for sharp cut-off at both ends of 
sources of 50 to 400 cycles... noise attenuation is from 14 KC the range... 10,000 ohms...case dimensions 158” x 212” x 3%”. 
to 400 MC... 29 cubic inches. 


150 VARICK STREET NEW YORK 13. N.Y 


EXPORT DIVISION: 13 EAST 40th STREET. NEW YORK 16.8 Y CABLES “ARLAB 
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AUTOMATIC DRAIN UNjp 
Low-pressure drain unit opens wh 
pressure drops to less than 10 Ih 


allowing all moisture to be blown out 
of air lines, after coolers and simila 
units, before pressure reaches sal 
When pressure again builds up, ty 
drain units resets as the pressure Tises 
past 10 Ib. Four hundred Per cent 
more pressure is exerted againgt the 








~*~ z discharge valve than is normally 
“= A € LOW COST achieved for the area of the valve seat 
to assure a positive seal at low pres- 

15 AMPE we RE LAY sure. A second O-ring seal makes two 
= failures necessary before a leak can 
occur. While 10 lb is the standard 
operating pressure, lower or higher 


: . ; i ci : : pressures may be specified. Wilkerson 
“ ’ ¢ 

e ye y Ss or ys 208 - sc s y ; , a ° . ¢ > . . 
cifically designed for today’s “cost conscious” engineering . . Corp., 3481 S. Platte River Dr, 


and it’s backed by full S-D quality and dependability. Englewood, Col. 
Write for S-D Relay Data Bulletin 2215. rcle No. 60, Reader Inquiry Facility 








... This new 215-Frame Struthers-Dunn relay is spe- 















SPECIFICATIONS 
; SINE-COSINE 





















RATINGS: COILS: reer aa 
15 amperes at 115 volts AC or low- AC to 230 volts; DC to 115 volts. POTENTIOME TER 
voltage DC. Sine - cosine potentiometer, Model 
CONTACTS: CESIIETY: Monnet AX, 3 ve.) min- RL1IC, provides two output volt- 
eliieciititedbte-aoly: ingle: ent imum AC, 0.5 va.; normal DC, 2 watts; ages, proportional to the sine and 
double-throw. minimum DC, 0.1 watts. cosine of the angle of shaft rotation. 
Due to its design and the construction 
GET THIS QUICK GUIDE... to the most of winding and brushes, the poten- 
popular of the S-D 5,348 relay types tiometer gives both a sine-wave and 


a cosine-wave voltage output with a 


STRUTHERS-DUNN, Inc., 
Pitman, N. J. 


Without obligation send the 20-page ‘‘Quick Guide" to 
$-D relays and timers. 


Name 
Position 
Company 


Address 4 Sl Na a 









"SALES ENGINEERING OFFICES IN: ATLANTA © BALTIMORE © BOSTON © BUFFALO © CHARLOTTE © CHICAGO 
CINCINNATI « CLEVELAND « DALLAS © DETROIT # KANSAS CITY © LOS ANGELES © MINNEAPOLIS © MONTREAL 
NEW ORLEANS © NEW YORK © PITTSBURGH © ST. LOUIS ® SAN FRANCISCO ¢ SEATTLE © SYRACUSE e TORONTO 
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TYPICAL EXAMPLES © 


of HARRY DAVIES* 


260 wttnsze,. STOCK MOLD PARTS 
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Each part illustrated is available in 
several sizes. Head sizes — shank 
and shaft sizes are interchanged to 
suit the exacting needs of each item 
in your entire line. 


They are made in standard colors of 
Black, Walnut, Red, Ivory. Special 
colors and branded characters to 
order. Samples sent on request. 


Engineering and Tool Room depart- 
ments competently staffed and 
equipped to serve your special 
needs . . . may we serve you? 
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WHERE PRECISE MEASUREMENT 


OF TIME IS ESSENTIAL... 


‘eo 
£awiC& RUNNING TIME METERS 


“The Cramer running time meter plays an extremely impor- 
tant part in our equipment .. . ,"" reports R-C Scientific 
Instrument Company, Inc., Playa Del Rey, California, manu- 
facturers of high-quality radiation detection instruments. 


“The Scintiscaler shown here is designed for alpha, 
beta or gammc: counting interchangeably. The quoted ac- 
curacy of our apparatus is based on a statistical formula 
for computing the probable error in sampling a series of 
pulses randomly spaced in time. Since no allowance is 
made in this formula for the running time meter, it must be 
extremely accurate. We've used Cramer devices on all our 
scalers for the past five years with no failures.” 


Regardless of application or type of timing device 
needed, it will pay you to consult the R. W. Cramer Com- 
pany, specialists in time control. An experienced engineer- 
ing staff is available to help you solve your timing problems. 


Running time meter with reset fea- 
ture for flush panel mounting. Com- 
plete line of time control equipment 
available to fit every installation 
requirement. 





ae eo TIME CONTROL 






The R. W. CRAMER CO., Yue. 
BOX 8, CENTERBROOK, CONNECTICUT 


simple linear winding. ft is 
structed with ball bearings, tbs. 
metal contacts and silver ut — 
All insulating materials are Se 
with fungicide varnish and the Pe 
num flange is anodized against = 
spray corrosion. 

The RLIIC is capable of 360 
deg continuous mechanical] rotati 
Standard winding resistance is 16.00% 
ohms (+10 per cent). It has a Be 
of 1.5 watts at 65 C, and a life - 
pectancy of 350,000 revolutions - 
Output wave is pure sine or cota 
with an average deviation less thee 
0.5 per cent. Overall diam is 95 re 
with a case diam of 2%@ jn, The 
mounting shoulder is %4 in, jn a. 
and the stainless steel shaft %4, a 
long. Rawson Electrical Instrument 
Co., 110 Potter St., Cambridge, Mas 
Circle No. 61, Reader Inquin 


y Facility, Page 263 





Laboratory 


and 
Engineering 
Equipment 





TEMPERATURE INDICATOR 
Sensitivity and rapid response in tem- 
perature measurements are provided 
by Climate-Survey temperature indi- 
cators, which use thermistors as the 
sensing unit. 

The basic instrument is available in 
three models, Model 196, with six 
overlapping ranges from —70 to 60 
F; Model 197, having six overlapping 
ranges from 10 to 140 F; and Model 
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REVERSING HOT MILL AT 
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ie recently completed finishing 
stand in our ingot-to-coil reversing hot 
, 
| mill is now producing better surface and 
more uniform thickness. While retaining the 
same exceptional physical characteristics de- 
veloped by this type of rolling, an extra measure 
- of quality is added to hot-rolled and hot-rolled 
pickled coils and sheets. Next spring brings an- 
other important advance as an entirely new 
cold mill operation gives the booming Mid- 
n- west and South a nearby source for cold- ae 
. rolled sheets. Let us explain how you 
he can profit by these notable ad- 
vantages at Newport Steel. 
in 
ix 
50 
ig 


PRODUCTS OF NEWPORT STEEL ECONOMICAL WATERAIL DELIVERY 
Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Electric Weld Line Pipe 
Hot-Rolled Sheets 

Galvanized Sheets 
Galvannealed Sheets 
Colorbond Sheets 

Hot-Rolled Pickled Sheets 
Electrical Sheets 

Alloy Sheets and Plates 

Roofing and Siding 


CORPORATION 
NEWPORT, KENTUCKY 





Eave Trough and Conductor Pipe 
Culverts 
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G-V 
TIME DELAY 
RELAYS 


new approach to 


THERMAL 
RELAY DESIGN 


Melchert 


@ Still Adjustable 
TW rvaUah Mite eat 


Mh mrt 


THERMAL 
Bile aN 
RELAY 
Type RM-20 
WEATER 2864 
SET FOR 58 


CY 
THERMAL 


TIME DELAY 
RELAY 


TYPE RO-120 
HEATER 28V 


CONTROLS 


Ce em ae Um ee Se el ee 


INC. 


SET FOR 10058 


The stainless steel structure of G-V 
Thermal Relays, encased in a metal 
shell, delivers dependable, trouble- 
free performance under the most se- 
vere operating conditions . . . proved 
in commercial and military service for 
three years. 

Thermal Relays are the simplest, 
smallest, lightest, most economical 
means of introducing a substantial 
delay into an electrical circuit. 

G-V Relays offer performance never 
before available. 

Why not find out by writing today 
how they can help you. G-V Controls 
are Thermal Relay specialists. They 
originated the 7-pin miniature and 
now make more of these than all 
other producers combined. 


Only G-V offers complete technical data and 
helpful engineering cooperation on THERMAL 
TIME DELAY RELAYS. 


Write for bulletin and help with 
your particular problems. 


8 Hollywood Plaza 
East Orange, New Jersey 





198, having a single 
to 90 F. 

All are battery-operated for 
bility and provide 500 hr of conalll 


ous Operation from a complement f 
batteries. " 


range from 60 


Each instrument is provided With 
two input receptacles and a selecto 
switch so that reference-temperature 
or wet- and dry-bulb readings can 
made. The instrument can be used 
with various sensing-element array .. 
ments, including aspirated shields 
perforated shields, and Thornthwajte 
shields. Sensing elements can be lo. 
cated 800 ft from the instrument with 
standardized calibration, or with spe- 
cial calibration, cables as long as 8000 
ft can be used. 

Direct-reading accuracy of al] mod. 
els is +0.5 deg F through all] ranges 
Readings are made from a 3-in, 
temperature-compensated meter at a 
response time of six sec for 95 per 
cent of steady-state condition. 

Housed in a wooden box with 
attached carrying handle, the tempera. 
ture indicator instrument has dimen. 
sions: 4% x 8 x 11 in.; weight, ap. 
proximately 5 lb. Beckman and 
Whitley, Inc., 911 E. San Carlos Ave, 
San Carlos, Calif. 
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MULTI-PURPOSE 
INSULATION TESTER 


Featuring a 1-50,000 megohm range 
at 500 volts d-c test potential and an 
all welded steel case construction, 
Model 250 Vibrotest is a versatile in- 
sulation tester. Closely regulated test 
voltage (+ % per cent) and choice of 
four megohm ranges make Model 250 
useful in testing capacitors, resistors, 
transformers, wire and cable, insula- 





tion materials, motors, and_ other 
equipment. Operation is from a 115 
volt a-c line and is independent of 
line fluctuation between 95 to 139 
volts. Megohm ranges of 1-50, 10-500, 
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You'll find no radial cracks in CTC. 
terminal boards, or ‘‘cracked’”’ rivet 
shanks on terminals. And there’s a good 
reason for this. 

Our swaging machines use tools that 
we designed ourselves in order to pre- 
vent just such damage. Terminals are 
fastened securely — and carefully. You 
benefit from a board that has no ‘“‘weak 
spots” — that can give you the service 
you have a right to expect. And, of 
course, you also benefit from all the 
other quality control details that enable 
us to offer our customers guaranteed 
components — custom or standard. 
Coatings are smoothly applied — no 
wrinkles, no heavy deposits. C.T.C. 
terminals are made from certified stock 
that is free from defects. And the 
terminals themselves are guaranteed, 
even to the thickness of the coatings. 

This C.T.C. quality control is given 
to all C.T.C. products including in- 
sulated terminals, coil forms, coils, 
swagers, terminals and capacitors. For 
all specifications and prices, write to 
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No cracks, please 


Cambridge Thermionic Corporation, 
453 Concord Avenue, Cambridge 38, 
Mass. West Coast manufacturers con- 
tact: E. V. Roberts, 5068 West Wash- 
ington Blvd., Los Angeles 16 and 988 
Market St., San Francisco, California. 


Terminal Board Data. C.-C. makes both standard 
boards and to your own specifications. Standard 
boards in cotton fabric phenolic, nylon phenolic or 
grade L-5 silicone impregnated ceramic. Custom 
made in cloth, paper phenolic, melamine, epoxy or 
silicone fibreglas laminates, imprinted as required 
and lacquered or varnished to specifications 
MIL-V-173 and JAN-T-152. 


¥ea 


A wide variety of hardware is available at C.T.C. — 
all of it quality controlled and guaranteed for 
durability. This hardware includes terminal board 
brackets, standoff mounts, spacers, tube clamps, 
panel screws, thumb screws, dial locks, shaft locks, 
handles and handle ferrules. 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 


custom or standard 





SA ALE 


covers the field 
in commutators 


TOY TRAINS 
ic 
DIESEL LOCOMOTIVES 


Kirkwood molded core commvy- 
tators, in shell or bar types, bring 
big savings to miniature motor 
makers. 


And Kirkwood experience played 
a big roll in developing a coin 
silver commutator to solve a 
difficult contact problem in diesel 
engines. 


Let Kirkwood supply your needs 
from our standard designs of over 
1000 sizes ranging in diameter 
from 9/32" to 50''—or we'll build 
them to your specifications. Send 
us your prints for estimate. 


WRITE FOR CATALOG NO. 3 
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COMMUTATOR CO. 


4855 West 130th Street 
Cleveland 11, Ohio 





100-5000, and 1000-50,000 are pro- 
vided, with accuracy of +%e in. of 
calibration. Associated Research, Inc., 
3756 W. Belmont Ave., Chicago 18, 
Ill. 
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PULSE GENERATOR 


Continuously adjustable pulse dura- 
tions from 0.2 to 60,000 microsec are 
available from Type 1217-A Unit 
Pulser. Unit is capable of approximat- 
ing all three basic pulse-source wave- 
forms: impulse, step function, and 





periodically repeated pulse of adjusta- 
ble duration. With these characteristics 
the pulser has such applications as 
gate or time-delay generator in test- 
ing computing or coincidence systems, 
experiments in transient analysis, and 
producing a pulse- or pulse-modu- 
lated-signal spectrum. 

The pulser is powered by Type 
1203-A Unit power supply to which 
it is easily attached. A self-contained 
oscillator drives the output at 12 fixed 
frequencies from 30 cycles to 100 ke; 
and provision is made for external 
triggering at any frequency below 100 
ke. 

Pulse rise time is less than 0.05 
microsec; fall time, about 0.15 micro- 
sec. The open-circuit output voltage 
is 20 volts for pulses of either polarity. 
The internal output impedance is 
about 200 ohms for positive pulses 
and 1500 ohms for negative pulses. 
General Radio Co., 275 Massachu 
setts Ave., Cambridge, Mass. 
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PEAK-READING VTVM 


Portable, true peak-reading vacuum 
tube voltmeter capable of measuring 
pulses with very short duty cycles is 
designed to operate from 50 cps to 
over 100 mc. It may be used to meas- 
ure positive peak, negative peak, or 
the peak-to-peak voltage of a wave- 
form. Voltage range of the VM-1 is 
100 volts full scale, with multipliers 
available to 30 kv, designed to per- 
mit rapid selection of voltage ranges. 

Actual measuring elements are 
housed in a probe, to allow direct 
connection to the voltage source with 





Punch Press Output 
Up 307% with Speed-Trois 
at Square D Co. 


Replacement of single speeq 
motors with Speed-Trol yarj. 
able speed drives on punch 
presses at the Los Angeles fac. 
tory of Square D Company 
resulted in the following advan. 
tages, reports L. G. Maechtlen, 
Vice President: production in. 
creased 30% ... spoilage or 
rejects reduced 10% ... presses 
adapted to 40% more jobs... 
100% synchronization of punch 
press speed and operator’s abil- 
ity... employee morale greatly 
improved. 


STERLING SPEED-TROL 





OUTSTANDING FEATURES: 


Infinite speeds —positive speed regula 
tion—fingertip control—large indicator 
—positive pulleys—no springs— 
belt tension in proportion to load 
— protected — streamlined — Herring- 
bone Rotor — through ventilation— 
versatile mounting — NEMA dimensions 
—shock absorbing —quiet operation— 
rugged — compact — dependable — 
long life. 


20-page illustrated catalog... 
Sterling Speed-Trol, Slo-Speed, 


Klosd and Klosd-Tite Electric 
Power Drives. Write for catalog 
No. J-417. 





TERLING 


ELECTRIC MOTORS 


Plants: New York City 51; Chicago, Illinois; 
Los Angeles 22; Hamilton, Canada; Santiago, Chile 
Offices and distributors in all principal cities 
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SPIN LOCK 


Lamson Spin Lock fasteners 
are designed to “‘bite’’ and 
hold. The ratchet-like struc- 
ture of the teech prevents 
“backing off’’ when the fas- 
tener is set. This, obviously, 
makes for very high holding 
power. Five head styles: hex, 
pan, truss, flat and large flat. 
For tapping screws and machine screws 
that are vibration proof, easy driving, 
water and oil tight around the head and 
that tighten flush to surface, specify 
Lamson Spin Lock. 






PHILLIPS HEAD 


There are many reasons behind 
thedesignoftheLamson Phillips 
head. The “X”’ slotreally clings 
to the driver bit for faster assem- 
bly. They are self-aligning and 
straight-driving, perfect for 
spiral or power drivers. They 
draw up tighter than a slotted 
head, without head loss or dam- 
age and they offer the best 
appearance on the finished job. These advan- 
tages are yours when you specify Lamson 
Phillips Head tapping screws and machine 
screws. Available in flat, round, oval, fillister, 
pan and truss head shapes. 





CLUTCH HEAD 


The straight-walled, shallow 
recess design of the clutch head 
offers real advantages in assem- 
bling procedures. The recess 
centers the driver. Because the 
slot is not tapered, any tendency 
for the driver to “‘climb out” is 
held to a minimum. This means 
greater safety and less driver pressure to draw 
up the fastener. The periphery of the head is 
unbroken, which means that you get a stronger 
screw, size for size, than any other type. In 
an emergency, Clutch heads can be serviced 
in the field with a common screw driver. 


Complete information on these Lamson 
fasteners is yours for the asking 


SEMS 


These pre-assembled washer 
and screw units can really save 
you time. No fumbling for wash- 
ers, no doubling of inventory 
and no special assembly tech- 
niques are just a few of the ad- 
vantages. Sems are available 
with two washer types; toothed 
washers and helical spring washers, and a 
broad variety of screws. Head styles include 
flat, oval, truss, pan, round, fillister and hex. 











The LAMSON & SESSIONS Co. 


1971 West 85th St. e Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio « Birmingham « Chicago 


“FOR PROMPT DELIVERY AND HELPFUL SERVICE, Soy 
ORDER FROM YOUR LAMSON DISTRIBUTOR 


ly eR 


PLUG NUTS PIPE PLUGS “1035” PLACE BOLTS LOCK NUTS “BENT BOLTS” MACHINE SEMS 
Ideal for blind Forged steel, SET SCREWS With ‘Built-in’ Economical, Including U SCREWS Pre-assembled 
or hard-to-reach heat-treated. : spring action vibration proof. bolts, eye bolts, a] lockwashers - 

places. Cup point type, for positive Can be used hook bolts, etc. Clutch an tapping an 


hardened and 


i ly. illi d machine screws. 
, heat-treated. locking. repeatedly Phillips recesse 


head screws. 
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for good all ‘round service . . . 





a minimum of shunt Capacity and ge. 
ries inductance. 

The VM-1 contains a pair of diodes 
housed in the probe, which are ol 
ranged so they give a positive d¢ 
output voltage equal to the peak Posi- 
tive, peak negative, or peak-to-peak 
voltage being measured. This voltage 
is fed to a stabilized feedback am. 
plifier utilizing an electrometer tube 
which drives the indicating meter, 
The detector and amplifier circuits 
and components are of such a nature 
that the back resistance of the diode 
detector is greater than 10!2 ohms. 
This gives a long discharge time con- 
stant to the whole circuit. All critical 
voltages, including the electrometer 
tube filament and diode filaments, are 
regulated. Gertsch Products, Inc.. 
11846 Mississippi Ave., Los Angeles 
25, Calif. 


ircle No. 65, Re 





OSCILLOGRAPH RECORDER 


Two-channel, oscillograph recorder, 
Model 8082, eliminates noise by use 
of nylon gear drives. Shifts to any one 
of six recording speeds, from 2% to 
100 per mm per sec, may be made 
either while the unit is operating or 





STAR Commercial White 


Here's the most versatile and economical porcelain 
you can use for a wide range of electrical wiring 





Name your problem. devices such as sockets, switches, fuse blocks and 
We'll be glad to work similar parts. Commercial White combines good di- 
with your engineers. electric properties with mechanical strength. It is 
Samples sent on request. adaptable to practically all insulator shapes where 





extreme thermal properties are not of prime import- 
ance. Available also in a wide range of colors, this 
material is popular for such mechanical applications turned off. A deposited-metal drive 
as fruit reamers, strainers and bottle warmers. roll and positive non-slip paper ad- 
justments permit the use of rolled or 
folded paper. Unit transcribes in ink, 


drawn through a non-clog ink system 
P 0 R C E L Al N C 0 M p A N Y on true circulinear co-ordinates. Edin 


‘o., 207 Main St., Worcester 8, Mass. 
41 Muirhead Avenue «+ Trenton 9, N. J. Co., 207 Main one 


No. 66, Ri ty, page 263. 





244 ELECTRICAL MANUFACTURING 

















“We use G-E Calrod tubular heaters be- 
cause they are rugged, yet easy to bend,”’ 
says Elby E. French, engineer in charge 
at the O. K. Rubber Company, Littleton, 
Colorado. 

“We use three of these heaters in our 
Treadwelder, a machine for recapping 
truck tires. We have to bend each heater 
seven times before final installation. Other 


GENE 


RUGGED HEATERS ARE EASILY BENT without 
breaking. Prior to shipment, G.E. anneals 
heaters in controlled atmosphere furnace to 
assure safer bending. 
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CALROD TUBULAR HEATERS (see arrow) 
have been bent seven times without 
breaking, to fit this O. K. Rubber Com- 
pany Treadwelder. Only Calrod units 
can take such punishment says O. K.’s 
Chief Engineer. 


Sturdy, Easily Bent G-E Calrod™ Heaters 
olve 0. K. Rubber’s Installation Problem 


heaters we’ve used couldn’t take this 
punishment and had to be sent back to 
the factory and specially bent. This 
meant shipping costs and delayed produc- 
tion. Now we bend these Calrod units 
right in the shop. I know of no other 
heater that gives the heat we need for our 
job and still is as easy to bend without 
danger of breaking.”’ 





Like O. K. Rubber, solve your design 
and installation problems with General 
Electric Calrod heaters. Your nearby G-E 
Apparatus Sales Office is ready to help 
you. Call today and write for free bulletin 
GEC-1005, Calrod Heaters and Heating 
Devices, Sect. 720-135, General Electric 
Company, Schenectady 5, N. Y. 


*Reg. trade-mark of the General Electric Company. 


RAL @@ ELECTRIC 


HEATERS ARE FITTED to aluminum ring to 
provide the exact heat required for retread- 
ing huge truck tires. Recapping machine is 
Underwriters’ listed. 


PRODUCT MADE POSSIBLE because of General 
Electric Calrod tubular units. Other heaters 
broke, could not do the job for O. K. Here, 
leads are taped in. 
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One Gibsiloy 
ELECTRICAL CONTACT 


Recommends Another 


Check the different types of Gibson contacts below, and get 
further details by writing for the free Gibson Catalog C-520. 


Fine 
Silver 


Coin 
Silver 


Silver 
Alloys 


Ductile 


Gibsiloys 


Graphite 
Gibsiloys 


efractory 


wZiPtsiOoys 
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Many Gibson contact materials can be produced as molded 
shapes, rivets, “Steelbacks,” stampings, screws, overlay 
7 and others. For more complete engineering data on 
w 


at Gibson offers you, write for free Gibson Catalog 
C-520. No obligation. 


Contacts Engineered to Your Requirements 
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AA = ns 
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GIBSON ELECTRIC COMPANY 


8349 Frankstown Ave., Pittsburgh 21, Pa. 


CABLE INSPECTOR 
Automatic electrical Wiring inspeg 3 
system based on continuous sey a 
circuitry, scans conductors at a od " 
of 1 per sec. Designated the Cable. 
Inspector, the standard model jg an ' 
ble of checking insulation resist 


to 110 megohms at 350 volts d-c. Sen. 4 


sitivity is achieved by an e 


lectronj 
leakage detector. “ 


In a multiconductor cable (109 cir- 


cuit max) the instrument automatically 


checks insulation resistance of 
conductor to every other Conductor 
and of each conductor to ground. 
Faults are detected by d-c bridge cir. 
cuits using vacuum tubes and relays 


as sensing devices. Resistance accept- 
ance limits are adjustable between 16 ” 


and 100 megohms at 350 volts de, 


For a bare-ended cable prior to in- 
stallation of connectors, the Circuit 


Seek function automatically jidenti- 
fies both ends of a conductor for tag- 
ging or installation. For circuit iden- 
tification of a 100-conductor cable, the 
instrument requires only about 0.03 
per wire. F 

Instrument consists of two portable 
units; Master and Slave. The Master 
unit incorporates the operating con- 
trols and adjustments and is used for 
all inspection functions. The Slave 
unit is used in conjunction with the 
Master for identification of cable cir- 
cuits only. Conductors are identified 
by means of a coordinate light system. 

The two units are self-contained, 
and operate on 115 volts 60 cycles. 
Case dimensions: 24 in. x 6 in. x 14 
in. Panascan, Div. of Panellit, Inc., 
7401 N. Hamlin Ave., Skokie, Ill. 
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VIBRATION ANALYZER 


Portable electronic vibration analyzer 
capable of balancing rotating parts at 
speeds up to 5000 rpm and of tracing 
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Now, without tooling charge of your own, you 
can dress up your instrument line with these 
beautifully designed, readily available knobs 
by Kurz-Kasch. 

Look them over! Shown actual size, dimen- 
sions given are flange diameters. All sizes have 
Y4”” shaft holes—come with or without brass 


inserts—any type of setscrew (one or more). 


< 


Undersides are counterbored. Color, metalized, 
and filled or unfilled indicator lines at your 


option. Here’s style at a price! 


Turn to Kurz-Kasch for the most complete 
line of standard knobs in the industry—and 
SAVE. Send for samples and specification data 
today— or request full line data on knobs not 


shown. Inquiries answered at once. 


UOT AY Tim GANT 


Don’t overlook these popular Kurz-Kasch designs for bar 
knobs, pointer knobs and dual control vernier knobs. 


KURZ-KASCH 


Specialists in Thoune-Setting Plastics for 37 years 


Kurz-Kasch, Inc. © 1419 S$. Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: 


Rochester, Hillside 4352 e Chicago, Merrimac 7-1830 « 


New York, Mt. Vernon MO 4-4866 « 


Detroit, 


Trinity 3-8200 ¢ Philadelphia, Hilltop 6-6472 ¢ Dallas, Logan 5234 


* Los Angeles, Richmond 7-5384 « 
Alanta, Exchange 0414 ¢ Toronto, Riverdale 3511. 


St. Louis, Parkview 5-9577 ° 


EXPORT OFFICE: 89 Broad St., New York City, Bowling Green 9-7751. 


eee See ee 
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PROVED DEPENDABILITY 
MODERN APPEARANCE 


By 





Mee * PeS DESPARD SWITCHES 


Precision built to exacting quality standards . . . P&S 
1317 has a totally enclosed plastic body . . . sturdy handle 
. .. positive action... is rated at 15 Amperes for appliance 
use, ¥2 H.P., 115 V. A.C., 125 V. D.C. for small motors. Also 
available in T-rated, 10 Ampere type (P&S 1311). 


P&S 1317 is compact . . . only 7%” wide, 15s” long and 
13%, deep . . . can be used singly or in combination with 
P&S Despard pilots or outlets. 


Note the modern appearing neck, rounded 
at each end—a distinctive feature of all P&S 
Despard devices—one that will add to the 


appearance of your product. 





P&S Wiring Devices Are Built to Last 


If you have a problem involving wiring devices for your 
product, write us about it. Our sixty years of experience in 
producing wiring devices will be helpful. 


Write Dept. EM for complete catalog. 


PASS & SEYMOUR, INC., SYRACUSE 9, N.Y. 
Offices: 71 Murray St., New York 7, N. Y. 
1229 W. Washington Blvd., Chicago 7, Ill. 
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any vibration up to 20,000 cpm, ig de. 
signed to eliminate vibration jp ma- 
chine tools and other machinery, With 
the aid of a stroboscopic lamp with 
a range up to 5000 flashes per min 
balancing is done through a short 
four-step procedure. The part js bal. 
anced while running at design speeq 
in its own bearings. 

Analysis, particularly of high fre. 
quency vibrations resulting from de. 
fective bearings, electric motor torque 
pulses, and other units, is accom. 
plished through electronic frequency 
and displacement circuits which pro- 
duce indications on panel meters, Ac- 
curacy to 10 per cent is maintained on 
all three ranges, 0.001 in., 0.01 in, 
and 0.1 in. full scale. 

The analyzer includes a. strobp. 
scopic lamp, a seismic pickup with 
direct and filtering type probes, and 
a cabinet housing the instrument. 
International Research & Develop- 
ment Corp., 168 E. Hosack St., Co. 
lumbus 7, Ohio. 
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MULTICHANNEL 
OSCILLOGRAPHS 


Multichannel direct writing oscillo- 
graphs featuring four- and six-channel 
systems use electrically controlled 
chart drives for instantaneous speed 
selection. Sixteen chart speeds are 
used ranging from 1 cm per hr to 250 
mm per sec. All speeds are selected 
with a front panel control or with an 
accessory remote control unit. The 
same basic chassis, used throughout 





the series, permits the four-channel 
oscillographs to be expanded to six 
channels as requirements change. 
These oscillographs can be mounted 
on roller slides in a standard 19-in. 
rack or can be furnished in a console. 
Both ink writing and combination ink 
and electric writing units are avail- 
able, all using electro-dynamic pen- 
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Why Sperry put 


INCONEL 


at the heart of 
the new “gyroscope” 
that never spins 


THIS IS THE GYROTRON%, Sperry’s 
revolutionary new type of gyroscope 
that never spins. Driven without bear- 
ings, by electrical vibration, it can give 
precise measurements of the rate of turn 
in planes and missiles scorching along at 
supersonic speeds. 


THE INCESSANT VIBRATION calls for 
a metal with unusual resistance to fatigue. 
Sperry designers found this property in 
Inconel® ... and use Inconel for the 
vibrating heart of the Gyrotron — its 
“tuning fork.” 


INCONEL has other properties that are 
important in this “tuning fork.” It is non- 
magnetic, tough, resistant to both wear 
and corrosion. 


When you have a new product on the boards, 
or plan to improve an old one, look to the INCO Nickel 


Alloys for the unusual combinations of properties you 


need. And look to INCO Technical Service for assistance 


on specific metal problems. 


*GYROTRON is a registered trademark of 
The Sperry Gyroscope Company 


THE PROBLEM of matching special jobs 
to the right metal cropped up repeatedly 
as Gyrotron specifications were written. 
Every part, from permanent magnet to 
high permeability alloy to non-magnetic 
Inconel (except for an ounce or so of 


copper wire), is a nickel alloy. 


INCO NICKEL ALLOYS 2%, 


teade mate 


MONEL® ¢ “R”’® MONEL ¢ “K”® MONEL «© “KR”’® MONEL 

“$"® MONEL * INCONEL® © INCONEL “X”® © INCONEL “W’® 

INCOLOY® + NIMONIC® Alloys * NICKEL * LOW CARBON NICKEL 
DURANICKEL® 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 
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ao. motors which record from d-¢ to 
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cps. Brush Electronics Co,. - 
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D-C INDICATING AMPLIFIER 


















Broadcast | Capable of measuring signals as low - 
Military | 2x 10-5, Type 2HLA-3 dec Ind. 
Industrial | cating Amplifier is a_ self-contained 
| instrument designed to amplify . 
and other , pny and 


measure voltages and currents of mi- 
| nute magnitude. By employing the 

manufacturers Second - Harmonic 

Magnetic Converter as the input stage 

the need for mechanical choppers jg 

eliminated; lower drift, wider fre. 

quency response and more reliable 
| service is said to result. 

Performance of the instrument js 
based upon the inherent stability of 
the Second-Harmonic Magnetic Con- 
verter, which is used as the input d-c 

| modulator. The operation of this mag- 
netic converter is based upon the 
principle that any nonlinear element 
possessing a symmetrical characteristic 
will only generate fundamental or odd 
harmonic frequencies. If, however, the 
axis of symmetry of such a nonlinear 
element can be made to shift by an 
external signal, even harmonics will be 
produced. The magnetic converter is 
such a nonlinear element which in ad- 
dition to having the advantage of a 
large conversion gain, also exhibits ex- 
cellent zero stability and resistance to 

| overrange voltages. 

The magnetic converter produces a 
second-harmonic voltage which is pro- 
portional in magnitude and phase to 
the input d-c signal. The resulting a-c 
signal is amplified and demodulated 
to recover a d-c voltage which drives 
the final output stage. Feedback 

FREE around the entire amplifier provides 
. excellent linearity, extended frequency 
nye Catalog CT-554 response and independence of line 
isting complete elec- ois 
trical and physical spec- | Voltage variations. 
ifications on over 500 The instrument can be used wher- 
joc Fg some | ever a minute electrical signal must 
CHICAGO distributor or | be measured, amplified, or recorded. 
from Chicago Standard | 4; an amplifier it has a flat response 
Transformer Corpo- : 7 
ration. to greater than 20 cps and will drive 
most commercial pen motor or galvan- 
ometer recorders. The  zero-center 
scale has the following ranges: 1,3,10, 
30, and 100 millivolts full scale. Power 
required: 105-125 volts, 0.3 amp, 50- 
70 cps. Dimensions: 12 x 7% x 934 in. 
Weight, 20 Ib. Doelcam Corp., 1400 
Soldiers Field Rd., Boston 35, Mass. 
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applications 


CHICAGO audio 
transformers fea- 
ture the famous 
“‘sealed-in-steel’’ 
construction. They ; 
have seamless drawn steel or cast “ 
cases for greater strength, mois- 
ture resistance and maximum 
shielding. These units are truly 
the world’s toughest transformers. 
These rugged transformers are c 
designed to provide minimum 
leakage and hum pick-up, along 
with optimum coupling. Har- 
monic and intermodulation dis- 
tortion are extremely low over the 
specified frequency ranges. 





Most CHICAGO audio transform- 
ers are available in a choice of 
mounting styles, including her- 
metically sealed cases. You’re al- 
most sure to find the unit you 
require in the CHICAGO line of 
stock transformers. 


Each of the six Multiple Reprints now 


available (see reviews on page 265) 1s 


GNOME OULU MECUR A Mme etme export sates: 


Roburn Agencies, Inc, | Obtainable at reduced cost in quantity. 
431 Greenwich St., ee ae omits : 
3501 ADDISON STREET ¢ CHICAGO 18, ILLINOIS New York 13, N.Y. For quantity prices and ordering informa 


_ tion see page 266. 
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$-foot shaft reaches top speed safely in 
1/60 second... with help of TIMKEN” bearings 


N each tank unit of this 230 Kv 
I] Pacific Electric Type RHE oil cir- 
cuit breaker is a vertical steel operat- 
ing shaft supporting a rotating 
contact assembly, combined weight 
about 300 pounds. When the impel- 
ling spring trips, the shaft whips 
from rest to top speed in 1/60 second, 
resulting in momentary bearing load 
of over 7 tons. 

Pacific Electric met this unusual 
mechanical design problem by mount- 
ing each of three shafts on 2 Timken® 
bearings. Their case hardened roll- 


ty 
« 


: ie 


Ga 
IAN 


NOT JUST A BALL NOT JUST A ROLLER 
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THE TIMKEN TAPERED ROLLER 


ers and races have tough cores that 
easily absorb repeated shocks. Their 
true rolling motion virtually elimi- 
nates friction even under these ex- 
treme loads. 


Because Timken bearings’ tapered 
design gives them the ability to take 
thrust as well as radial loads, they 
perform two extra functions here. 
By preventing end play in the shaft, 
they make sure that contact points 
will enter the interrupting cham- 
bers properly. And they eliminate 
an extra thrust bearing by support- 


STATISTICAL 
QUALITY CONTROL 


To insure uniform high qual- 
ity and closer tolerances, the 
Timken Company uses sta- 
tistical quality control. With 
it, tolerance deviations are 
plotted graphically. It’s one 
of industry’s newest, most 
scientific methods of im- 
proving product uniformity. 


BEARING TAKES RADIAL 


AND THRUST 


ing the entire weight of the shaft! 


Timken bearings normally last the 
long life of any electrical equipment 
of which they’re a part. Specify Tim- 
ken bearings on your orders—and 
look for the trade-mark “Timken” on 
every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ‘““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


How PACIFIC ELECTRIC MANU- 
FACTURING COMPANY insures 
trouble-free operation by 
mounting circuit breaker op- 
erating shaft on Timken bear- 
ings. Maintenance is simpli- 
fied by having the bearings 
lubricated by splash oil from 
the tank. 


TAPERED ROLLER BEARINGS 


LOADS OR ANY COMBINATION ~~ 
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Specially Designed for 
Operating Standard A.C. 
Electric Shavers in 
Automobiles, Buses, 
Trucks, Boats, and 


Planes. a 










Keep in 





Glove es ~ 
: Compartment NY AY ’ 
EVA 4k ye } 
PLUGS INTO c 
"CIGARETTE LIGHTER $ g 5 
es RECEPTACLE 
ear 
: ON DASH 


LIST PRICE 


for changing 


current to A. C. 


ELECTRICITY 


Aanpohert 


in_ your own cor! 


$7950 § 


} 








Plugs into 


LIST PRICE 
ATR INVERTERS ... 
especially designed for operating 

standard 110 volt A.C... . 

© TAPE RECORDER 

@ WIRE RECORDERS 

@ DICTATING MACHINES 
@ ELECTRIC RAZORS 


wile factory today 
complete information 


SAINT PAUL 1, MINNESOTA—U. 5. A. 
PE MLTR 





your 
storage bottery — 


Neen eee 


Literature for the Asking 





To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 263. 


JiC CYLINDERS—Designed to con- 
form to JIC standards, Series 750 
Fluid Power Cylinders feature an im- 
proved cushion design, corrosion-re- 
sistant parts, self-adjusting rod pack- 
ing, cold drawn brass cylinder tube, 
and other construction features. De- 
signed for hydraulic service (up to 
750 psi) and air operation (up to 250 
psi), cylinders are described in an il- 
lustrated 14-page catalog containing 
complete specifications. Hanna Engi- 
neering Works. 

e No. 71, Reader Inquiry Facil 
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POWDER METALLURGY-—Bulletin 
No. 1, containing 4-pages, presents a 
brief introduction in text and illustra- 
tions to the art of powder metallurgy. 
Discussed are such major uses for 
metal powders as the fabrication of 
special electronic and magnetic parts, 
clutch facings and other friction prod- 
ucts, as well as other applications. Re- 
cent developments are pointed out 
and the general types of metal powder 
offered are described. Plastic Metals 
Div. of The National Radiator Co. 
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MOTORIZED REDUCERS — Gear 
drives with ratings up to 75 hp, avail- 
able in horizontal, vertical, or right- 
angle models are described in 28-page 
Bulletin 3100-1954. Data provided on 
both All-Motor and Integral Motore- 
ducers includes design features, selec- 
tion tables, dimensions, overhung load 
ratings, weight, and thrust capacity 
ratings. Included are specifications on 
couplings, case histories, and a con- 
densed illustrated review of manu- 
facturer’s products. The Falk Corp. 
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ENCAPSULATED RESISTORS—Pre- 
cision wirewound resistors in %, 44, %, 
%4, and 1-watt sizes, encapsulated in 
resin, with the resistance wire welded 
to terminals, are described in a 2-page 
illustrated bulletin. Data covers axial- 
lead and lug types that are said to 
exceed requirements of - MIL-R-93A, 
Amendment 2, at 125 C ambient. 
Tolerances: to +0.1 per cent. Avail- 
able is a group unit containing several 
individual units in the same molded 
resin body. Ohmite Manufacturing Co. 


Circle No. 74, Reader Inquiry Facility, page 263. 


COPPER-CLAD LAMINATES-—Cop. 
per-clad phenolic laminates for printed 
circuits are described in a 4-page jl. 
lustrated bulletin providing data op 
two electrical grades of Insurok paper- 
base phenolic laminates bonded to 
copper foil 0.0014 or 0.0028 in, thick. 
Specifications provided include prop- 
erties, punching information, sheet 
size, and thicknesses. Design consider. 
ation involved in the production of 
printed circuits are also discussed. The 
Richardson Co. 

e No. 75, Reader Inquiry Facil page 263. 
RELAY SYMPOSIUM PAPERS — 
Complete reprint of all papers given 
at the Second Relay Symposium held 
at Oklahoma A & M College, 1954, 
contains 84-pages of text and illustra- 
tions. Papers are presented in their ex 
tirety. Typical of the 23 papers are: 
“The Use and Abuse of Sensitive Re- 
lays”; “Practical Relay Miniaturiza- 
tion”; “Research and Development of 
Novel Electro-Magnetic Relay De- 
signs”; and “Relay Contact Rating.” 
Potter & Brumfield. 

Circle No. 76, Reader Inquiry Facility, page 263 
R-F FILTERS—Complete line of r-f 
filters—low-pass, high-pass, band-pass, 
band-rejection and complementary-—is 
described in a 4-page bulletin. Typi- 
cal performance characteristics _ in- 
clude: a range of cut-off frequencies 
up to 4000 mc; attenuation of 60 db 
or greater over the required stop band; 
and insertion loss less than 1 db and 
VSWR less than 1.5, over the entire 
pass band. Typical response curves 
and photographs are included. Balco 
Research Laboratories. 

Circle Ne. 77, Reader Inquiry Facility, page 263. 
MACHINING STAINLESS — Hand- 
book, containing 94-pages, provides 
data on machining speeds and feeds 
for all types of stainless commonly 
used on automatic screw machines. 
It discusses basic principles, points 
out corrections for machining troubles, 
and contains data on screw thread 
standards, as well as many formulas 
and tables. Data are provided on 
types and properties of stainless, cold- 
finishing, and other useful reference 
material. Republic Steel Corp. 

Circle No. 78, Reader Inquiry Facility, page 263. 


SERVO COMPUTER POTENTIOM- 
ETERS—Twelve-page technical paper, 
“Characteristics of Precision Servo 
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Bristol Hex Socket 
speedier, easier, 


Bristol hex socket cap screws meet every pro- 
duction and maintenance requirement. 

They spin easily into place, fit perfectly, and 
wrench up tightly, even in hard-to-get-at places. 
They take the wrench without skidding, too, so 
there’s no danger of marring surfaces. Disassembly 
is just as easy. And Bristol’s hex socket screws can 
be tightened far beyond the point where shock or 
vibration will loosen them. 

This extra holding power results from the hex 


BRISTOL'S socket screws qi. 


Cap Screws assure 
tighter fastening 


socket design, and Bristol’s careful control over 
materials and manufacturing methods. Standard 
hex socket cap screws are made of alloy steel 
specially hardened. Other special metals and fin- 
ishes may also be supplied. All Bristol screws are 
A.S.A. approved and precision threaded either 
National Coarse or National Fine. 

Ask for Bristol hex socket cap or set screws in 
sizes from 0 wire to one inch in diameter at your 
industrial distributor's. 


THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn. 
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THE KANTHAL 


CORPORATION 


3 AMELIA PLACE 





STAMFORD, CONNECTICUT 
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jis 


KANTH 
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~~ S — 
® resistivity is high — 812 to 872 ohms per circular mil foot 
at 20°C. Less wire used. 


e lighter weight (more feet per pound), and per pound price 
itself is low. 


e total savings up to 50%. 


for supported elements use Kanthal... 


long life in appliances, furnaces (air and neutral atmospheres), 
ignition systems, relays. . . . Thermocouple protection tubes. 
KANTHAL D & DS — 1150°C (2102°F) KANTHAL A — 1300°C (2372°F) 
(DS — Higher Creep Strength) KANTHAL Al — 1350°C (2462°F) 
for stability in precision equipment and resistors... 

use KANTHAL DR its temperature coefficient is low 
(+.00002°C between —50° and +150°C), and it has a low 
thermal EMF to copper. Fine gages available, all types of insu- 
lation. 

for temperatures up to 3000°F... 

use KANTHAL SUPER II, a revolutionary sintered metal fur- 
nace alloy. Long life, no aging, fewer controls. 


save 12% on nickel-chromium elements 
Use NIKROTHAL 8 (80/20) and 6 (60/16) ... recommended 


for suspended elements in appliances, furnaces (reducing atmos- 
pheres), rheostats. Highest quality. 












Ask for KANTHAL free descriptive literature. Check 
your choices below. Clip and mail today. 


(1) KANTHAL HANDBOOK — 116 pages containing 
physical data necessary for designing electrical 
equipment with Kanthal resistance alloys. 


(] NIKROTHAL BROCHURE. 
(] KANTHAL SUPER II BOOKLET. 


NAME 
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I 21 cr baleeamsmenainaiamennaneaniianne 
Write on, or attach to, your company stationery 


Computer Potentiometers” discusses 
linearity and presents data on re 
search, development and trends in pre. 
cision potentiometers. Originally pre- 
sented at the AIEE Conference on 
Feedback Control Systems, Helipot 
Corp. 
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FHP ADJUSTABLE SPEED DRIvks 
—Fhp Adjuso-Spede Drives are an 
integral combination of a-c constant. 
speed induction motors, eddy-current 
couplings, and electronic speed cop. 
trols. The drives, described in an 8. 
page bulletin, are available with 
ratings of %4, %, and % hp at 1600 
rpm, 10:1  constant-torque speed 
range; and ‘2 and %4 hp at 3200 rpm 
20:1 speed range. Features, funda. 
mentals of operation, and _specifica- 
tions are provided. Dynamatic Diy. 
Eaton Manufacturing Co. 
Circle No. 80, Reader Inquiry Facility, page 263, 
COPPER CLAD LAMINATES—Wide 
choice of base laminates, high heat 
resistance, and other features of cop- 
per clad for printed circuits, are 
pointed out in an illustrated 12-page 
booklet. Available base laminates 
listed include paper-base grades, glass- 
base laminates, a_ fibrous-glass-mat 
base impregnated with melamine 
resin, and a nylon base grade. Fabri- 
cation of printed circuits is described; 
case histories are provided. The For- 
mica Co. 

Circle No. 81, Reader Inquiry Facility, page 263. 


MINIATURE HERMETIC CAPACI- 
TORS—Miniature hermetically sealed 
high-temperature tubular paper ca- 
pacitors are described in an illustrated 
20-page catalog. Operating tempera- 
ture range extends from —55 to 125 
C. Electrical characteristics, engineer- 
ing data, and curves are provided. 
Gudeman Co. 

Circle No. 82, Reader Inquiry Facility, page 263. 


ELECTRONIC TEST INSTRU- 
MENTS—Among the precision test 
instruments described in a 4-page 
brochure are recording oscillographs, 
instrument amplifiers, galvanometers, 
analog computers and related instru- 
ments. Instruments are used primarily 
for multi-channel recording of both 
static and dynamic test data in engi- 
neering research and development. 
Wm. Miller Instruments, Inc. 

ircle No. 83, Reader Inquiry Facility, page 263. 


INDICATING INSTRUMENTS - Il- 
lustrated brochure describes a series 
of electrical indicating instruments 
conforming to American Standards, as 
well as to requirements of JAN-1-6. 
Included are d-c microammeters, milli- 
ammeters, voltmeters and ammeters 
in a variety of ranges, resistance 
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Vacuum 
impregnation 








a 


IT’S WHAT YOU CAN’T SEE that’s impor- 
tant...varnish, wax or compounds 
impregnated deep into the body of the 
coil. This assures you of a quality coil 


@ PAPER SECTION 


ca f i 
ar safer, far surer than coils which @ FORM WOUND 
are merely heated and dipped. 


@ LAYER BOBBIN 
STONITE COILS ARE MADE of only the @ PRECISION WINDING 
finest insulating materials and the latest @ HIGH TEMPERATURE COILS 
proven and tested processes are used 


for your particular application. Built to your specifications. 


For additional 
information write today ! 


Stonite Coil Corp. 


ROUTE NO. 25 © YARDVILLE, NEW JERSEY 





Telephone TRenton 4-5949 
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METAL 
ACTUATING 


BUTTON METAL 
SWITCH 


CASING 


SILICONE, 
NEOPRENE, 
or VINYL 
CASING 


SINE CURVE 
SNAP-ACTION 
ELEMENT 


Normally 
Closed 
CONTACT Open 


STATIONARY 
CONTACT 


a 


— effects ¢ 
non resistant ut 
AUG \6) oF | A 


tact tr 
est ® ie 10! 


Vee CAH  h 


values and sensitivity. Available ay, 
24- and 3'%-in. round or square can 
| as well as 4-in. rectangular model 
DeJur-Amsco Corp. ¥ 
Circle No. 84, Reader 
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| TRANSFORMERS — Stocked trans 
formers for industrial, military. and 
other applications, described in a 24. 
page catalog, consist of over 500 
models. Included are power filament 
plate, vibrator, isolation and othe 

| types. Data are also provided on the 
Stancor-Williamson ultra-linear ampli- 
fier using manufacturer's newly devel. 
oped ultra-linear output transformer 
A-8072. Chart, curves, and other data 
are provided. Standard Div., Chicago 
Standard Transformer Corp. ; 

le No. 85, R nquir 


| EPOXY RESINS — Three technical 
bulletins describe C-8 epoxy resins 
that, with the proper hardeners, cap 

| be used for casting, laminating, pot- 
ting, encapsulating, adhesive and 
other applications. Covered are the 
physical properties of individual resins 
and hardeners, as well as the physical, 
chemical, and electrical properties of 
recommended resin-hardener combina- 

| tions. Bakelite Co., Div. of Union Car. 
bide and Carbon Corp. 

le No. 86, R f 


| BERYLLIUM ALLOYS — Four-page 
bulletin presents general information 
on beryllium-copper, beryllium-nickel, 
beryllium-aluminum = and_beryllium- 
iron alloys. Applications are discussed; 
| tabular data on composition and 
| properties are provided. Penn Pre- 
cision Products, Inc. 

ircle No. 87, Re 


| HYDRAULIC VALVES — Sub-plate- 
mounted, solenoid-operated hydraulic 
valves for 3000 psi service and meet- 


| ing JIC requirements, are described 


in an illustrated 8-page catalog. Data 
are provided on both solenoid-con- 
trolled, pilot-operated valves and di- 
rect solenoid operated types. Scal- 
loped spool design, low current re- 
quirements, and other features are 
pointed out. Diagrams show flow op- 
erations under all types of action tor 
each of the 14 available _ piston 
designs. Rivett Lathe & Grinder, Inc. 

rcle No. 88, Reader r icilit ye 263 


R-F INTERFERENCE —Eleven types 
of r-f interference filters and noise- 
suppression capacitors are described 
and illustrated in a 4-page engineering 
bulletin. Included are three curves 01 
typical attenuation characteristics, 
measured according to MIL-STD-220, 


| in a 50-ohm system. Micamold Radio 


Corp. 
rcle No. 89, Read scility, page 263 
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GET PERFECT WELDS 


Pe | without heat, electricity 
il or chemicals 
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This new and perfected process buttwelds through pressure a/one—the 
metal is pressed together between specially designed dies. Utica Kold- 
welding is so easy and foolproof that even unskilled workers of average 
strength can make perfect welds in just seconds. 


They're real welds, too—not just bonds! Actual inter-molecular flow of 
metal occurs. Tests show Koldwelds have 95% to over 100% the tensile 
strength of the parent wire. 


More than that, the inter-molecular connection results in an electrically 
perfect splice. No flux, second metal or alloy is present at weld. Electrical 
resistance will not change because of oxide films, corrosion, moisture, etc. 
There is no change in wire diameter—and flash is easy to remove. 


re cu” Buttwelding is done with a hand tool 14” long, weighing only five 
Ma pounds! Each UTICA KOLDWELDING tool is 
egies supplied with lightweight carrying case and 


MUTT Te) 
lug 









precision dies to fit the user's specific needs. 
This Utica tool with its dies is the total 
equipment needed for Koldwelding out in 
the field or in the production line! 


LAPWELDING ALSO: Utica makes also 
the KL-10 Lapwelder which Koldwelds alu- 
minum and other non-ferrous sheet. For full 
—/ information send for brochure. 


ne 





WELDS UNLIKE METALS! 


Many difficult wire welding jobs can be accomplished easily with UTICA Koldwelding 
equipment. The process buttwelds various non-ferrous metals such as aluminum, hard 
and soft electrical copper, platinum, silver and other metals—welding the same or 
unlike metals together , . . such as aluminum to copper, etc. Also easily welds different 
gauges of wire together. Flash is easily removed with fingers or small pliers. Wire may 
be drawn after Koldwelding and tests show it will part at some point remote from the 
Koldweld. Typical wire mill tests have drawn Koldwelded 164 aluminum wire down to 
.019 at high speed—with fifteen Koldwelds in a 25-foot length. There were no breaks, 
no identification of Koldwelded joints after drawing. 


To get more facts and 


data on this new type 
of welding send today 
for Utica Koldwelding 
brochure. 


DROP FORGE & TOOL CORP., Utica 4, N.Y. 
“Utica’’, when applying to tools made by Utica Drop Forge & Tool Corp. is a Trade Mark Reg. U. S. Pat. Of. 
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TECHNICAL CERAMICS-—\Me 


chanj. 
cal and electrical propertie ~ 


S of AJsj. 


Mag technical ceramics are Presented 
in tabular form in a 4-page brochure 
Data are presented on vitreous cer. 
amic materials, lava, and refractories 
Electrical and mechanical Properties 
as well as applications and advantages 
of available grades are pointed out: 
selection charts are included. Addi. 
tional data are presented by means of 
graphs. American Lava Corp. 


Circle No. 90, Reader Inquiry Facility, page 2 
Three phase rectifier FEEDING DEVICES = Emphasizing 
transformer, provid- efficiency resulting from the use of 
ing separate windings selective feeding devices, illustrated 
fer control, filament 8-page booklet describes the Barrel. 
and plate supply as Feeder, a unit that selects, orients and 
a single unit. feeds parts in a uniform position for 
| primary and secondary machining Op- 
ITS erations, as well as for assembly pur- 


poses. Also described is a Bowl. 
Feeder, operating on the vibrating 

principle and eliminating necessity for 
churning parts. Detroit Power Screw- 
driver Co. 


rcle No. 91, Reader Inquiry Facility page 263 





Sy 2 | 

® 

, Saha 
HERMETIC SEALS—Hermetic seals 


described in an_ illustrated 24-page 
| catalog range in size from individual 

units that can be placed on %-in. cen- 

ters to multiple headers with 18 elec- 


trodes in a single unit. Available are 
glass-to-metal and alumina seals in a 
wide variety of shapes, sizes, and 
terminal arrangements. Series of tables 
provide specifications, and other data 





Here are three typical examples of transformers that have 


been designed by Hevi Duty engineers for specific appli- on standard types. Availability of as- 
: : sembly service is discussed. Sealtron 

cations. Whether your needs are large or small for either Corp. 

standard or special transformers, you can depend on the Circle Ne. 92, Reader Inquiry Facility, POgeigm 


engineering skill and modern manufacturing facilities of 
° ° MOTOR SPEED CONTROL-Servo- 
Hevi Duty Electric Co. to serve you. speed motor controls, described in an 
illustrated 8-page brochure, are de- 
signed for remotely controlling the 
speed of d-c motors from an a-c power 
source. They provide stepless adjust- 
ment of speed over ranges greater 
than 20:1 (80 to 1800 rpm standard). 
Data are provided on_ half-wave 
models (150-4 hp) and full-wave mod- 
els (%-3 hp). Also described are spe- 
cial controls. Servospeed Div., Electro 
Devices, Inc. 
rcle No. 93, Reader iv 





: . : MOTOR CONTROLS-Illustrated 20- 
Open type three phase insulating trans- Hevi Duty, 3 KVA type SIO transformer 


: ae ; age catalog - controls de- 
former for installation in control center is part of a portable test box used by pag catalog on motor = r I 
cubicles. Primary voltages to 15 KV are electric utilities for testing protective scribes a-c magnetic controls, manua 
available. relays in the field. controls, pushbuttons, and control- 


panel components. Data are also pro- 
vided on d-c starters, accessories, and 
special controllers. Among the latter 
are: reversing laundry control, part- 
winding starter, cotton card control, 
and others. Design features, available 


HEVI 







DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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Aspecial alloy wire goes into the G-E SLEEP-GUARD Blanket 
_,. sheet brass into the Westinghouse Thermometer Set 
... and Everdur Copper-Silicon Alloys into 
the Sherwood Valve. 


A million at one clip for Betty 


Anyone who’s ever settled down before a TV set 

needs no introduction to charming Betty Furness of 
Westinghouse Studio One fame. Betty's currently offering 
her vast viewing audience this handy Westinghouse 
Kitchen Thermometer Set at a bargain price. And 
Westinghouse expects an overwhelming response. That's 
why they had Chaney Mfg. Co., Springfield, Ohio, 

make a million of these sets at one clip. And speaking of 
clips, those attached to these thermometers are made 

of coiled brass strip in the most economical alloy, 

gage and temper. 


Want more. information ? 


® SIGNAL 
WIRE 


rl FLAMENOL® 
@ 1+ COVERING 


Shut-eyes safer with new shut-off control 


Ahhh, sleep... it’s wonderful! And now because of G. E.’s new 
SLEEP-GUARD Wiring System—made of two spiral wires separated 
by a nylon sheath—sleep’s safer, too. If the heating wire becomes 
too warm, the nylon sheath—along with the heater and signal 
wire—automatically turns off your blanket. Both wires are made 
of Hitenso*, a cadmium bronze which provides just the right 
electrical and mechanical properties. We process almost 100 
copper alloys into wire in a wide variety of sizes and shapes, 
tempers and finishes. 


Do = 


Vive lo valve. plug! 


The Aluminum and Brass Co., Lockport, N. Y., calls this 
valve plug—which employs a nylon insert and operates 
under pressures up to 3,000 psi—the “heart” of their 
Sherwood Oxygen Valve. We're mighty proud about their 
enthusiasm, since the plug is made of one of our Copper- 
Silicon Alloys. Everdur*-1015 was chosen because roll- 
threading not only frees it from burrs but also work- 
hardens its surface, making it less likely to wear, gall or 
“freeze.” Everdur-1015’s cold-working properties also allow 
it to be rolled over the nylon insert. A tight “cap” results. 


Our Technical Department’s wide range of experience covers virtually 


A 
the entire field of copper and copper-alloy applications in industry. pk Ni A C © Ni D, A 


If you have a problem of metal selection, we are at your service. 


The American Brass Company, Waterbury 20, Conn. In Canada: 


Anaconda American Brass Ltd., New Toronto, Ontario. 


*Reg. U.S. Pat. Off. 
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the name to remember in 
COPPER - BRASS - BRONZE 









models, and other data are provided 
Westinghouse Electric Corp. 5 
Circle No. 94, Reader Inquiry Facility, page 263, 
EXTERNAL SOLDER OF FLUXES 
—Illustrated 4-page brochure describes 
external solder fluxes ranging from 
non-corrosive rosin types to strong 
highly active stainless-steel fluxes 
Available for use on electrical and 
electronic units are both non-activated 
and activated rosin fluxes, as well ag 
general-purpose fluxes. Also included 
in the line are two aluminum fluxes. 
Alpha Metals, Inc. 


Circle No. 95, Reader Inquiry Facility, page 263. 


Dobeckmun creates... 


DOBAR* in 15 combinations 
of acetate and electrical papers 


Dobar excels for slot cell insula- 
tion of F.H.P. or integral H.P. 
motors . . . phase and layer insula- 
tion . . . wherever high dielectric 
properties are indicated. Reduces 
space requirements. Less moisture 
absorption. 


It’s possible that none of our 15 © 
Dobar combinations will solve 
your insulating problems. But we 
can custom-make one that will. 


ENGINEERED PACKAGING-Tilus- 
trated 4-page folder tells how com- 
pany is prepared to handle research, 
design and testing of any type of 
product packaging, pointing out also 
its other facilities. Experience jn 
moisture-proofing and other skills is 
described and ability to satisfy goy- 


ernment and commercial specifications 
pointed out. Webhart Corp. 

rcle No. 96, Reader Inquiry Facility, page 263. 

TITANIUM TUBING—Properties, ap- 

| plications, and advantages of titanium 


tubing are presented in Bulletin No. 
: 2. Discussed are the processing and 
CK MUN Company, Cleveland oe fe ae 
Berkeley 10, Calif pees ereeee 1, Chie fabricating characteristics of titanium 
erkeley 10, California * Bennington & Wells River, Vermont . a ac i 1 
idi : tubing, as well as tubing tolerances, 
Subsidiary: The Floyd A. Holes Co., Bedford & Mad , Oh , ; rs : 
ot : eee ay ahead | chemical analysis and finishes. Avail- 
able forms are described, machining 
| discussed, and case histories provided, 
Superior Tube Co. 
Circle No. 97, Reader Inquiry Facility, page 263. 


*Dobar is Dobeckmun’s trade name for cellu- 
lose acetate laminated to one side (or both 
sides) of electrical papers. 





MYLAR POLYESTER FILM—Physi- 


P ER P O R M B EY ' a R | cal, electrical and chemical properties 
LAST LONGER of Mylar polyester film are listed and 


| described in an 18-page technical 
bulletin. Remaining flexible and stable 
over a temperature range of —60 to 
150 C, Mylar exhibits high dielectric 
| strength and relatively low power fac- 
| tor. Listed are the three types and 
| available gages. Useful graphs and 
curves are included. E. I. DuPont de 
Nemours & Co., Inc. 
Circle No. 98, Reader Inquiry Facility, page 263 





Don’t skimp on quality where it costs you least—the toggle 
switch, outlet, pilot light or interconnecting load plug on whose 
positive performance and long life your product’s reputation may KNOBS, SHAFT MOUNTINGS — 
depend. General catalog No. 54 describes an 

“Diamond H” Snap-Ins were first in the field and still lead extensive variety of control knobs for 
in consistent quality and service life. Spade terminals for faster electronic and other applications. 
wiring or standard screw terminals. Data are also provided on_ shaft 

Switches conservatively rated 15 and 20 A., 125 V.; 10 A., mountings and shank extensions, bush- 
250 V., A.C.; also h.p. ratings. Pilots rated 115 V. or 230 V., | ings, and springs. Additional compo- 
A.C. UL Approved. In black, white, brown or special color plastic. nents described include feed-through 
Send us your requirements today. and tie terminals, and circuit breakers. 


Rohden Manufacturing Co. 


Circle No. 99, Reader Inquiry Facility, page 263. 





PACKING RINGS-—Illustrated 4-page 
folder describes Teflon O-rings, V- 
| type packing rings, and rings molded 


THE HART MANUFACTURING COMPANY | oF machined from either pure Teflon 


211 Bartholomew Ave., Hartford, Conn. (Continued on page 270) 
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Caen discussing the importance of selecting 


the proper permanent magnet to use in your product 


Sintered Alnico Il 


Cast Alnico V 


l@ttralt a= 


How the Right* Permanent Magnet Material 
Can Benefit Your Product 


Of the many permanent magnet materials 
available—a few of which are shown above— 
only one will permit your product to function 
best at the lowest possible cost. 


Which one is it? To help you answer that 
question properly is part of our job. As spe- 
cialists in permanent magnets, we have helped 
to provide manufacturers with the answers for 
over 35,000 applications. The case of the tele- 
phone equipment manufacturer is typical. Per- 
haps we can assist you, too. 


There is no charge... or obligation... for 
this service. Just write us, today, giving the 
details of your particular design problem. Or, 
ask for our Engineering Design Manual 
No. 4-B9. We'll be glad to provide both. 


A Typical Case 

...ls that of a prominent telephone equipment manufac- 
turer who changed from a chrome steel magnet to the use 
of Alnico Ill in his polarized relay. The results: 
@ 70% Savings @ Flux increase of 27% 

in initial cost —improved performance 
@ Simplified design @ Saving in space 
@ Reduced weight @ Less maintenance 


% The one which will permit your product to function best at the lowest possible cost. 


THE INDIANA STEEL PRODUCTS COMPANY ® Valparaiso, Indiana 


Wold Largest Manufacturer of Permanent agnéll 


INDIANA PERMANENT MAGNETS 
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EDITORIAL REPRINTS 
How To Get Them 


As manuscripts are projected for pub- 
lication in each issue of ELECTRICAL 
MANUFACTURING, the board of edi- 
tors determines which editorial articles 
are to be made available to readers in 
reprint form. 

Reprints of articles in this and pre- 
vious issues which are now available 
are briefed here and in the following 
pages, to help readers select those 
which they would desire for their files. 
Any regular ELecrricaL MANUFAC- 
TURING reader qualifies for one copy 
of all single article reprints, without 
charge. 

The numerals shown in reprint list- 
ings correspond to the numbers shown 
on postcards incorporated in the 
Reader Inquiry Facility on the oppo- 
site page. Readers should circle those 


REPRINTS NOW AVAILABLE 


Electrical Circuits for Weight Meas- 
urement, Parts I and II, August and 
September 1954, 16 pages. Sixteen 
basic circuits are presented and ex- 
plained to show how designers have 
adopted electrical weighing for au- 
tomatic control systems. (123) 


How to Suppress Radio Interference, 
September 1954, 20 pages. A spe- 
cial report detailing the effects that 
stiffer radio interference regulations 
are having on the design of all types 
of electromechanical products. In- 
cluded are sections on causes of 
interference, specifications and reg- 
ulations, measurement and means 
of suppression. (130) 


Physical Data on Commercial Silver 
Solders, September 1954, 4 pages. 
Thermal and mechanical properties 
of the available commercial grades 
are tabulated and related to ASTM 
and Federal and Military Specifica- 
tions. (136) 


Designing for Resistance to Shock and 
Vibration—Parts I and II, July and 


262 


numbers indicating the reprints de- 
sired and then mail the card to the 
undersigned. R. I. F. postcards will be 
processed by the publisher only if all 
information requested is given and is 
clearly printed or typed. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 
special quotation. 

MULTIPLE REPRINTS (reprints 
or compendiums into which are com- 
bined several separate articles on the 
same or related subjects) are available 
at the nominal prices indicated in each 
listing. Letters ordering these must be 
accompanied by remittances. Large 
quantities, special quotations. These 
multiple reprints are listed by titles, 


August 1954, 12 pages. Detailed 
analysis of causes of shock and vi- 
bration damage as derived from a 
Naval Research Laboratory evalua- 
tion program, plus specific design 
recommendations. (112) 


Boolean Algebra—New Tool for Cir- 
cuit Designer, August 1954, 4 
pages. Explanation of the funda- 
mentals of a mathematical ap- 
proach to the design of complex 
electrical control] circuits, including 
an example of its application to a 
basic circuit. (115) 


Cathode Followers as Control Ele- 
ments, August 1954, 8 pages. Oper- 
ation of the cathode-loaded am- 
plifier is described and compared 
with that of conventional plate- 
loaded amplifier. Also discussed are 
industrial control] applications fea- 
turing the cathode follower. (120) 


Symposium on Branch Circuit Protec- 
tion of Multi-Motor Machines, July 
1954, 12 pages. The viewpoints of 
five leading engineers on present 
and proposed NEC and JIC re- 
quirements covering overcurrent 


Cost of 
Single Subject Reprints 
No. of 


Number of Pages 
Reprints 


4-12 16-32 
l Gratis Gratis 
5 $2.00 $ 3.75 

10 3.50 6.00 

25 7.50 12.50 


ome saiiemaciiaanl 


immediately following the single arti- 
cle reprint listings. 


John A. Campbell 
Director Reader Service 
ELECTRICAL MANUFACTURING 
1250 Sixth Avenue 
New York 20, N. Y. 


protection for branch circuits of 
multi-motor industrial equipment. 
(116) 


Automatic Production for Electronics, 
July 1954, 12 pages. Review of fab- 
rication techniques and discussion 
of some basic design factors. (121) 


Designing Wiring Diagrams for Elec- 
tro-Hydraulic Controls, July 1954, 
8 pages. Explanation of a logical 
procedure to be followed in the de- 
velopment of electrical circuits for 
controlling the operation of hydrau- 
lic systems. (128) 


Recent Developments in Wire-Wound 
Resistors, June 1954, 8 pages. Cor- 
rosion resistance of sealed and un- 
sealed wire-wound resistors, both 
precision and power types, com- 
pared. Epoxy resin-sealed resistors 
and “cast” resistors described. (125) 


Carbon Brushes for Electrical Ma- 
chines, May and June 1954, 16 
pages. Broad survey of current 
practice in brush applications re- 

(Continued on page 264) 
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Reapers may avail themselves of 
this convenient prepaid postcard 
method of communicating with the 
publisher when ee See 
tion regarding what has been men- 
tioned, described, or offered in the 
editorial or advertising pages of this 


a ly circle the numbers on a 
card corresponding to the 
numbers mee in the items pub- 
lished in the following editorial 


departments:. 


New Components 
& Materials 
Page 170 


Current review of all new mate- 
rials, metals, parts and equipmént 
that become component parts of 
the finished product. 


Literature for the Asking 


Page 252 
Listing of the new literature, 
printed matter and catalogs which 
provide basic information for those 
engaged in the design engineering 
of products 


Editorial Article 
Reprints 

Page 262 
A complete listing of those editorial 
feature articles published in this 
‘ and past issues that are available in 
reprint form for filing. 


Advertised Products 


Print names of advertisers and page 
numbers of advertisements in space 
provided on card, if more informa- 
a is sought about what is adver- 


Only those cards can be processed 
that are completely filled out and 
clearly printed or typewritten. This 
= good only until October 31, 


SEPTEMBER 1954 
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Reader Inquiry Facility: 


continued 


lates design factors to Operating 
conditions on motor and generator 
commutators and slip rings, (126) 


Your Product — How Small? How 
Light? How Compact? June 1954, 
20-page special staff report, Re. 
sults of extensive field survey of 
design trends and requirements jn 
the reduction of weight, size and 
volume in diverse products, Mate. 
rials, components, and fabrication 
methods are discussed. (127) 


Mercury-Arc Electronic Drive for 30. 
50 Hp, June 1954, 12 pages, De. 
sign and performance 
tics of am adjustable-speed drive 
incorporating the newly developed 
single-anode Xatron tube are ex. 
plained in detail. This drive fills the 
gap between the smaller thyratron 
drives and high-power -are 

i110) 


of m-g systems. 


Combined JIC-NMTBA Electrical 
Standards, May 1954, 16 pages, A 
composite of the Joint 
Conference Electrical Standards for 
Industrial Equipment, adopted 
March 1953, and the National Ma- 
chine Tool Builders’ Association 
Electrical Standards, adopted Jan- 
uary, 1954. (140) 


Dielectric Strength of Solid Insulation, 
May 1954, 12 pages. Results of 
tests made at frequencies from 60 
cps to 100 mc on 22 materials, both 
ceramic and plastics, are inter 
preted in relation to design require- 
ments. (122) 


Relay Standards and Reliability, May 
1954, 12 pages. Summary digest of 
papers presented before the Sec- 
ond symposium on Electro-Mag- 
netic Relays, sponsored by Okla- 
homa A. & M. College. (124) 


Design of Graphic Control Panels, 
April 1954, 17 pages. The essential 
elements of and principal instru 
ments and other compen enter- 
ing into complex centralized process 
control panel boards are described 
and illustrated in great detail. (114) 


Electro - Hydraulic Servo Systems, 
April 1954, 12 pages. The design 
of fast, accurate closed-loop con- 
trol circuits for machine tools using 
electrical sensing and hydraulic ac- 
tuation for high inertia loads. (111) 
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ing Performance of Plastics Insu- 
lation, April 1954, 8 pages. Results 
of tests on various plastics dielec- 
trics made at Boeing Airplane Co. 
indicate what materials used in 
electrical component design will not 
sustain an arc under aircraft oper- 
ating conditions. (118) 


Human Engineering in Control Sys- 
tems, March 1954, 12 pages. Re- 
view of fundamental principles and 
considerations in the man-machine 
relationship; case histories. (182) 


Wide-Speed-Range Electrical Drives, 
March 1954, 8 pages. Available 
commercial types analyzed as to 
basic system, power, speed range 
and regulation; performance char- 
acteristics, advantages and _limita- 
tions are tabulated. (133) 


Reference-Voltage Circuits for Auto- 
matic Controls, January 1954, 8 
pages. Survey of methods and cir- 
cuits providing a constant reference 
potential under variations in input 
voltage and output loads; includes 
electronic circuits, glow tubes and 
magnetic circuits. (135) 


Magnesium Castings, December 1953, 
8 pages. Review of properties of 
alloys suitable for sand castings, 
permanent mold and die casting, 
production methods and typical ap- 
plications. (137) 


Direct - Indicating Recording Instru- 
ments, November, December 1953, 
16 pages, Combined reprint of 
two-part article covers applications 
and functional requirements, and 
design elements and operating prin- 
ciples; for engineering testing use, 
as well as integral components of 
electrical products. (119) 


New Functions for Wire Terminals, 
October 1953, 8 pages. Eleven case 
histories show effective combina- 
tion of structural functions and 
solderless connectors to reduce cost 
and improve performance. (117) 


Alluminum Castings Alloys, August 
1953, 8 pages. Composition, found- 
ty considerations and properties of 
lightweight alloys suitable for sand, 
permanent mold or die castings. 


(129) 


Each of the six Multiple Reprints now 
available (see reviews on page 268) is 
obtainable at reduced cost in quantity. 
For quantity prices and ordering in- 
formation see page 270. 
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Lf ALL You Want Is Just a 
Source Sor Electrical Insulation 


e 


Photo by Wisconsin Conservation Dept. 


But to gain a competitive edge for your electrical product, it calls 
for more than just any source of electrical insulation. What’s 
needed is a source that can fill your everyday needs and which can 
also fit the properties of the correct electrical insulation to a specific 
set of fresh requirements. Such assistance from IMC can mean the 


more value-per-dollar advantage for your product that beats your 
competition. 


Often, most of the problem is knowing in what ways new elec- 
trical insulations or new applications of standard insulations can 
improve your product. IMC can supply this “know-how”—it has 
been gained by specializing for more than a quarter-century in 
electrical insulation. By letting IMC help you in the design of the 
electrical insulating system for your product, you gain the ad- 
vantage of dealing with a company that develops, manufactures, 


or distributes nearly every conceivable insulating material. 


For a survey of the efficiency and economy of your product’s 
present insulation system, or for a solution to any insulation prob- 
lem, talk with IMC. 


Phone or write the nearest IMC sales office for information. 
There’s no obligation. 


INSULATIO 


*CHICAGO 6 


565 W. Washington Blvd. 
Phone CEntral 6-7320 


NM ophhings YY 
A 


MANUFACTURERS * 
CORPORATION 


ra pe es 
*CLEVELAND 14 DAYTON 2 MILWAUKEE 2 
1231 Superior Ave., W. E. 120 W. Second St. 312 E. Wisconsin Ave. 


Phone SUperior 1-2310 Phone Michigan 1391 Phone DAly 8-5359 
— AUTHORIZED REPRESENTATIVES — 


DETROIT 2 *MINNEAPOLIS 3 
Harry R. Brethes H. A. Holden, Inc. 
100 $. Jefferson St. 1S Lowrence Ave. 1208 Hermon Place 
Phone CEntral 6-5390 Phone TOwnsend 8-2577 Phone Geneva 5353 


*LOCAL STOCKS AVAILABLE AT THESE LOCATIONS 


PITTSBURGH 22 | 
535 Smithfield Street 
Phone GRant 1-7100 


*CHICAGO 6 
Complete-Reoding Elec. Co. inc. 


PEORIA 
W. C. Johnsen 
101 Heinz Court 
Phone 2-7786 











---that’s why IBM uses Sangamo 


The amazingly complex IBM “702” electronic calculator is hailed as the fastest and 
most flexible commercial data processing system ever devised. The central Arithmetical 
and Logical Unit performs calculations and makes decisions at a rate of more than 
10,000,000 operations in an hour. Data and instructions for processing are stored in an 
electrostatic memory bank of cathode ray storage tubes. Output can be in the form of 
punch cards at the rate of 100 per minute. 


A machine like this needs components that assure maximum performance to meet its 


exacting demands. That’s why several different types of Sangamo Capacitors are used 
in the 702. 


If you need capacitors for demanding electronic applications, Sangamo engineers can 
help you. You can choose from a complete line of paper, mica, electrolytic and button 
type capacitors for every industrial, electronic, and radio application. 
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SANGAMO ELECTRIC COMPANY 


MARION, ILLINOTS 


ELECTRICAL MANUFACTURING 


SEPTEMBER 1954 


at High Temperatures 


SANGAMO 


CAPACITORS 


Stability 
Under All Conditions 





SC54-14 
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KEARFOTT-.ASKANIA ELECTRO JET 





accurately 


itions heavg duty equipment 









by means of 


minute electrical signats 


This Electro-Hydraulic Servo System is ideally suited for 
industrial controls to maintain flows, ratios, levels, 
pressures, speeds and for machine tool positioning. It is a 5'4" 


cube self-contained unit and weighs but 12 pounds. 


sao moron The Kearfott Electro Jet utilized the Askania 
J jet pipe principle, characterized by high frequency 
()f__ Tesponse, rugged construction and highly accurate 


shaft positioning. Rated output is 200 inch 
pounds torque through +60 degrees. Maximum 
torque rating is 333 inch pounds. Frequency 





aan 2 | | response is flat (within 3 db) up to 25 cycles. 
—* — Resolution of the output piston positions 
Y is one part in 500 or better. 


Write today for full information about the 
Kearfott Electro Jet. It may help in the 


solution of your control problem. 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifiers, 
Tachometer Generators, 
Hermetic Rotary Seals, Aircraft 
Navigational Systems, and other 
high accuracy mechanical, 
electrical and electronic 
components. 


earsott 


SINCE 1917 





Send for Bulletin giving data of 
components of interest to you. 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 
Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texas 
: West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 


A GENERAL PRECISION EQUIPMENT CORPORATION SUBSIDIARY 
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Printed Circuits, 


Multiple 
Reprints 


: 71 pages, Multiple 
Reprint No. 8. Selection of 14 
articles dealing with mechanized 
wiring techniques, beginning with 
silk screen printing of radio Cir- 
cuit elements on ceramic plates 
Other processes described include 
stamped wiring, and sprayed meta] 
plated and etched circuits and rm 
sociated assembly methods. For an- 
notated list of articles see page 339 
of the June 1954 issue. $2.00 


Automatic Production, 72 pages. Mul- 


tiple Reprint No. 7. Selection of 
12 articles published since 1948 
giving detailed data on automatic 
production systems, work handling 
methods, monitoring controls, auto- 
mation, tape - controlled machines 
and other related developments. An 
annotated list of contents was pub- 
lished in February 1954, page 324. 

$2.00 


Applying Magnetic Amplifiers, 72 


pages. Multiple Reprint No. 1A. 
Second edition of this popular 
booklet has been expanded to in- 
clude four recent feature articles 
in addition to the series by Dorn- 
hoefer and Krummenacher. For an 
annotated list of contents see Jan- 


uary 1954, bage 286. $2.00 


Designing Servomechanism Systems, 


96 pages. Multiple Reprint No. 3. 
Thirteen feature articles or related 
phases of design of feedback con- 
trol or servo systems and servo ap- 
plications, including the series of 
four articles by Herst. For a com- 
plete list of the contents of this 
booklet see April 1954, page 358. 

$2.50 


Engineering Testing as a Design Tool, 


76 pages. Multiple Reprint No. 4. 
Twelve articles in a planned pro- 
gram covering instrumentation as a 
function of product development; 
environmental testing, sound and 
vibration, measuring non-sinusoidal 
circuits, use of oscilloscope, vacuum 
tube voltmeter and high-speed pho- 
tography. $2.50 


Electro-Hydraulic Control, 56 pages. 


Multiple Reprint No. 6. Series of 
feature articles published in a con- 
tinuing editorial program discuss- 
ing significant steps in the develop- 
ment of integrated electrical and 
hydraulic control systems. For an 
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COPPER NAILS and TACKS 


pel BRASS LAG and CAP SCREWS 
AuTOMO 


AT ie ” 
v Need 


BRASS or COPPER BRASS, COPPER, BRONZE 
RIVETS and WASHERS COTTER PINS 


_ ey thing 


7 


Chase has it—in wide variety. 
[ J You can be sure of getting 
BRASS or BRONZE WOOD BRASS ESCUTCHEON PINS 
and MACHINE SCREWS 











fast service and the finest in 
brass and copper miscellaneous 
items—when you call Chase. 
Your nearest Chase Warehouse 





SOLID or CORED BEARING BRONZE 


CHASE NOW SELLS STAINLESS STEEL, TOO! is listed below. 


FREE CHASE MOVIE 
See“‘The Science of Making Brass;’ prize-winning 
documentary film. Now available on request to 
metal-working industries, technical associations, 
® schools. Write any Chase office listed below. 
R 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation’s Headquarters for Brass & Copper 


Albany / Chicago Denver’ Kansas City,Mo. Newark Pittsburgh San Francisco 
Atlanta Cincinnati Detroit Los Angeles New Orleans Providence Seattle 

Baltimore Cleveland Houston Milwaukee New York Rochestert Waterbury 

Boston Dallas Indianapolis Minneapolis Philadelphia St. Louis (tsales office only) 
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ED 
manufacturer specities 


UjesCo solenoids 


to actuate 
relays and 
abd tt 


WesCo trademarked solenoids 

are now being used by Jennings 

Radio Manufacturing Corp. of 
San Jose, Calif. The AC solenoid 
shown here helps the Jennings 

= Type R 1 vacuum relay and 

; similar units switch RF, DC, and 

k 60 cycle power circuits at 

= continuous ratings as high as 


85 KV and 100 amperes rms. 


_ = Jennings Radio manufactures 
i © a wide range of lightweight 

; high voltage vacuum switches 
and overload relays. Almost all 
specify accurate, dependable 


WesCo solenoids. 





Write today on your company 

5 letterhead for WesCo’s informa- 
NOTICE: f 
If you specify DC aircraft f 
solenoids for your company. £ 

you will find the WesCo 

DC solenoid catalog helpful. 
The pages are filled with easy & 

to read information to help you 

choose the right solenoid. 

Sent only to requests 


on compan) 


letterhead. 
atthe od 
WEST COAST ELECTRICAL MFG. CORP. 


233 W. 116th PLACE, AC DIV.105* LOS ANGELES 3, CALIF. + PL. 5-1138 


tive new AC catalog. Engineering 
f and design drawings, solenoid 
performance charts, temperature 
and work curves, and other 
features help you select the right 
solenoid for your application. 


Send for yours now. 


THE TRADEMARK ON OVER 5,000,000 SOLENOIDS SINCE 1927 
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annotated list of the 


10 artic} 
this booklet see €S in 


January 1954. page 
$1.50 


Multiple Reprints at 
Quantity Prices 

Since handling expense is a signifi- 
cant cost element in the distribution 
of these Multiple Reprints, groupin 
of orders makes possible substantial 
savings in cost per copy. For single 
shipments to one address, on orders 
accompanied by remittance, the fo}. 
lowing prices per copy apply: 


Quantity 
Title 5 8628s 
Electro Hydraulic Control 1.00 0,85 
Servo System Design 1.25 1.00 
Magnetic Amplifiers 1.35 1.10 
Automatic Production 1.35 1.10 
Engineering Testing 1.50 1,25 
Printed Circuits 1.35 1.10 


Prices given above include shipping 
charges. Make checks payable to The 
Gage Publishing Company. Orders 
can be accepted only when accom. 
panied by payment. 


Literature for the Asking 


(Continued trom page 260) 


or Teflon combined with other  in- 
gredients. Data are also provided on 
plastics semi-metallic, — self-forming, 
self-lubricating rings, as well as on 
all-metal and other types. Data on di- 
mensions, chemical resistance, and 
operation are provided. Mechanical 
Packing Div., Flexrock Co. 

“ircle No. 100, Reader Inquiry Facility, page 263 


SHADED-POLE MOTORS-—Shaded- 
pole motors with ratings from 1.5 
watts through % hp, and designed for 
fan and blower applications, are de- 
scribed in an illustrated 10-page bulle- 
tin. Design features, including all- 
angle operation, mounting flexibility, 
and improved ventilation are pointed 
out. Construction details are covered 
and ratings and dimensions given. 
General Electric Co. 

Circle No. 101, Reader Inquiry Facility, page 263 


MOLDED V-RINGS — Among the 
types of V-packing rings described in 
an illustrated 8-page brochure are 
Homogeneous rings manufactured 
from two types of synthetic rubber, 
one using a neoprene base compound, 
and the other a Buna-N base com- 
pound. Molded to JIC accepted di- 
mensional standards (corresponding to 
AN-6225 sizes), rings are designed for 
pressures up to 5000 psi. Data are also 
provided on Vee-Flex self-sealing, 
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You can simplify purchasing . . . improve design .. . speed production 


vith IMproved C-D-F DILECTO taminates 


Only C-D-F, the Continental-Diamond Fibre Company, 
makes Dilecto laminated plastic, just as only Cadillac makes 
a Cadillac. Dilecto is 50 different materials with more com- 
binations and variations in desired properties than we can 
tell you here. 

But Dilecto has three important qualities that you should 
think about if you buy, design, or machine laminated plastics. 


DILECTO HAS HIGH MECHANICAL STRENGTH 
Mechanical strength is frequently an important determining 
factor in the selection of an insulating material. Insulating 
arts used in large electrical power equipment are frequently 
bulky. The high mechanical strength of Dilecto helps reduce 
size-dimensions of insulating parts without danger of failure. 
Instruments, meters and small motors frequently require very 
small insulating parts which must withstand comparatively 
large mechanical stresses. Insulation for use in high frequen- 
cy circuits should have a minimum bulk factor for minimum 
dielectric losses. Dilecto fulfills these requirements with a 
combination of high mechanical strength and low loss factor, 
characteristic of the better C-D-F electrical grades. 

So C-D-F selects for your Dilecto insulation grade the 
correct, highest quality base material, paper, cotton, nylon, 
glass. These are used in combination with improved pene- 
trating resins: Improved Phenolic, New Melamine, New Sili- 
cone, New Teflon, all synthetic, well polymerized resins. 

Both the base and the resin are good insulators by them- 
selves. But C-D-F sells them to you in an improved, practical 
form .. . Dilecto. Uniform sheets, tight tubes, strong rods, 
close tolerance machined and formed specialties, high bond 
strength metal clads. 

Why does Dilecto combine so well mechanical strength 
with dielectric strength and dimensional stability? Because 
Dilecto is almost homogeneous, a true blend of resin and base. 


DILECTO IS ALMOST HOMOGENEOUS 
A poor laminate absorbs moisture at its edges, loses its 
insulating properties fast. Entrapped moisture and other 
volatiles within the cured structure causes inconsistent di- 
electric strength, with ultimate puncture and breakdown. 





ee 


Punch press and bench saw operators know how much time 
and material is saved when the laminated plastic is uniform 
and homogeneous in nature like Dilecto. 
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DILECTO IS IMPROVED 
Yes, C-D-F Dilecto is an improved laminated plastic, due to 
high standards and advances in resin and manufacturing 
techniques. It is watched by skilled workers in our modern 
plants, checked against rigid standards . . . C-D-F stand- 
ards ... by our quality control people. It is easy to machine, 


and the C-D-F shops are doing a booming business in 
specialties. 






Table |—Typical Improved Phenolic Laminates 





















: Improve- 
Commercial : . Improved 
een Resin Filler : ment 
designation properties due to 
MEC-5 Phenolic Nylon Insulation re- Filler 
fabric sistance; mois- 
ture resistance 
XXHV-2> Phenolic Paper High dielectric Resin and 
strength paral- manufac- 
lel to lamina- turing 
tions technique 
CRD Phenolic Cotton Better ma- Filler 
mat chining 
XXXP-26° Phenolic Paper Insulation re- Resin and 
sistance; mois- manufac- 
ture resistance turing 
technique 
C-92 Xylenol¢ Cotton Alkali resist- Resin 
fabric ance 
CF Modified Cotton Postforming Resin 


phenolic fabric 
@ All grades are Continental-Diamond Fibre Company. 
> Resins have improved penetrating properties and the manufacturing tech- 
niques use these properties to provide better impregnation of the filler. Since 
thorough impregnation eliminates entrapped moisture and air, greater mois- 
ture resistance and better dielectric properties are attained. Manufacturing 
techniques also provide suitable temperature control during the curing stage to 
assure uniform quality and optimum property values in the finished laminate. 
© Xylenol is essentially a dimethyl phenol. 














—from Electrical Manufacturing Article ‘Wider Design Opportunities with the 


NEW Phenolics”, Part Il. 


The next time you 
think of laminated 
plastics, the name 
to remember is 
C-D-F Dilecto. The 
improved, high 
strength, uniform 
material that makes 
insulation buying 
and using more a 
science, less a puz- 
zle. New grades, 
new applications, 
new Savings are just 
part of the Dilecto 


success story. Look up the facts in Sweet’s Design File, or 
write for catalog, Send us your blueprint for quotation .. . tell 
us your design dream...C-D-F wants to work with you. 


D zinaitel Diamnd Flt 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 13, DELAWARE 
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self-adjusting packing 
bestos-Manhattan, Inc. 
rcle No. 102, Read 


rings. Ray. 


LUBRICATING-FILM BONDING 
Method of bonding dry molybdenum 
disulfide films on bearing surface « 


) ow! Greater than Ever 









means of tumbling is the ohjar ant 
two-page technical paper. Described 
is a process of bonding such lubricat. 
ing films on gears, nylon bushings 


TO MEET YOUR IA 2 ec | bronze bushings, cams, thrust bear. 


ings, and other parts. Pre-preparatioy 
RE Fe UIR EMEN TS! of the surface prior to tumbling and 
S suitability of various peening methods 

are discussed. The Alpha Corp. 
ircle No. 103, Reader yuiry Facility, 62 


BERYLLIUM COPPER STRIP-Bagic 
information on the principle beryllium 
copper alloys is provided in a 4-page 
bulletin, complete with charts and 
graphs, describing properties and tem. 
pers supplied. Strip in thicknesses as 
low as 0.0005 in. and in thickness 
tolerances as close as +0.0001 in, can 
be supplied. American Silver Co., Ine. 

e No. 104, Reader Inquiry Facility, page 263, 


y 









POWER 
SCREWDRIVERS 









POWER 
SCREWDRIVER 


SELECTIVE 
PARTS FEEDERS 






DISPERSIONS — Four-page_ booklet 
contains a list of 40 dispersions of 
colloidal graphite, molybdenum disul- 
fide, vermiculite, and zinc oxide. Typi- 
cal applications, densities, carriers, and 
other important data, are given. In- 
cluded are new dispersions which use 
epoxy resins as bases for ‘dag’ col- 
loidal graphite and molybdenum di- 
sulfide dry-film coatings. Acheson 
Colloids Co. 


BARREL rcle No. 105, Reader Inquiry Facility, page 263. 
FEEDER ELECTRONIC REGULATOR-Two- 


page bulletin describes and illustrates 
the VSR _ electronic regulator for 
speed, voltage, and current (tension) 
regulation of industrial electric motor 
drives. Available in three current rat- 
ings, 2, 3, and 4% amp, regulator has 
| a rated output voltage of 230 volts. 
Feature is the incorporation of Sealpak 
units, complete electronic circuits in 
a sealed package. Reliance Electric & 

Engineering Co. 
No. 106, Reader Inquiry Facility, page 263 








SPECIAL 
ASSEMBLING 
MACHINES 







EXTENDED 
ENGINEERING 
SERVICE 







FEEDER 


@ Action More Action... in your assembly 
department! More Speed Greater Accu- 
racy Lower Costs Vital factors in your 


VIBRATION, SHOCK MOUNTINGS 
—How to stop vibration, eliminate 
shock, reduce noise and cut down on 
the wear and tear of industrial ma- 
chinery, is the subject of a 4-page il- 
lustrated booklet. Described is a 
method of vibration and shock con- 
trol based on the employment of re- 
silient, primary load-carrying cushions 
SPECIAL | of knitted metal wire. Typical samples 
GIVE US THE DETAILS ...SEND SAMPLE ASSEMBLY. ASSEMBLING MACHINE | *'© shown and engineering data pro- 


| vided. Robinson Aviation, Inc. 


Mme 


PLASTICS—Molding materials, poly- 
2817 W. FORT ST. DETROIT 16, MICHIGAN | ester and laminating resins, and resin 


b votlle 
na - 


Reel miae llth ile eek 2 oe Aol Le 
problem “A Meloni oc: Ga i-t-te 
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g Papers and Cloths! 


New Advances in Manufacturing Techniques, Plus 
Improved Ingredients, Bring You Important Benefits! 


There’s no mistake about it—the quality of your 
drawings and prints depends largely on the quality 
of the tracing papers and cloths you use. That's 
oe ’ Li why it will pay you to try the new, remarkably im- 
S NG proved Bruning Papers and Cloths. They cost no 
more, yet offer you the means of making tracings 
and drawings far easier and faster, getting cleaner 
and sharper prints. 





aes 
tat, 
i 


the 


BRUNING TRACING PAPERS BRUNING TRACING CLOTHS 


1. Improved Translucency. More translucent 1. Better Translucency. Improved base cloth 
than ever because of an improved trans- and new exclusive coating formula provide 
parentizing agent and technique of appli- unsurpassed translucency. 
cation. 

2. Greater Permanence. Excellent aging quali- 2. Greater ae anence. Now have the finest 
ties, less brittle. Assures good prints at future a 
dates. 3. Better Ink and Pencil-Taking Qualities. Spe- 

3. Better Inking and Penciling. Perfect ink- cial, all-purpose cloth in this line will take 
taking qualities and exactly right for pencils either ink or pencil, and will take pencil 
of the hardest grades. hardness through 8-H. 

4. Easier Erasures. Less danger of damaging 4. Safer Erasures. Solvents can be used without 
surfaces by even repeated erasures. dunes to-vuleaie 

5. Minimum Leaching. Improved appearance ; 
of prints because papers will retain trans- 5. Water Repellent. The two water-repellent 
lucency even where drafting tape has been cloths can be worked on in hottest weather 
used. with no damage to surfaces from sweaty hands. 


Prove These Benefits to Yourself by Taking Advantage 
of this Special Introductory Offer! 


Just mail the coupon together with one dollar, rior results you obtain will be typical of the 
and you will receive, in return, a 5-yard, 36- entire line. Free sample sheets of the new, im- 
inch roll of our leading, all-purpose medium proved Bruning Tracing Papers and Cloths will 
weight tracing paper. Try the paper—the supe- be sent upon request. 


BRUNING) 2222225 


Charles Bruning ae Inc. 

4700 Montrose Ave., Chicago 41, Ill. Dept. 309 
Enclosed find $1.00. Please send me 5-yard, 
36-inch roll of your new, improved tracing 
paper at no further cost to me. 





Piceickikathicckacbtseemenswcnnneaa 
Everything for the Engineer, ou 
Architect and Draftsman nw 
Address. 
(ee 
CHARLES BRUNING COMPANY, INC. ¢ 4700 Montrose Ave. © Chicago 41, III. L 
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adhesives are described jn 
trated booklet listing electrical] phys; 
cal and chemical properties, as well ” 
typical applications. Data are a 
vided on the various formulations aa 
fillers, available colors, and special 
features. American Cyanamid Co, 


Circle No. 108, Reader nguir Facility page ° 
HYDRAULIC COMPONENTS_\\y. 
eee ti-range flow control 


. valves, direct. 
operating pressure controls, and pilot. 


Mice | operated check valves are described 
ee in an illustrated 4-page catalog. Fea. 
turing an adjustable orifice, flow cop. 


trol valves are available in 


an illus. 


lL 3 
. mA, %% and 
%4 in. models for 3000 psi service. The 


ry 
{) MN Wao) — direct-operating operating pressure 
controls are available for system pres. 
{ sures up to 2000 psi; check valves, fo; 
operation up to either 3000 or 5000 


psi. The Denison Engineering Co, 
Circle No. 109, Reader Inquiry Fecility, paae 


Infrared Detection Devices 
Supersede Radar 















RADAR was one of the strongest factors 
in the Allied victory in World War II, 
but as with all weapons throughout 
history, it has been to great extent 
nullified by later developments. _ Its 
operation depends upon the reflection 
of signals radiated by the radar itself, 
and, of course, these radiated signals 
may be detected, and the location of 
the radar determined, by enemy 
equipment. To overcome this short- 
coming of radar, Henry Blackstone, 
president of Servo Corporation of 
America, says that radiation generated 
by enemy vehicles, such as airplanes 
or guided missiles, may be used for 
detection purposes without arousing 
the enemy. This radiation is in the 
infrared region and is inherent in the 
operation of any known power plant. 
It is also radiated due to friction ot 
air molecules against the body of a 
rapidly moving airplane or missile. 
Enemy craft may also be detected by 
the reflection or silhouetting of infra- 
red rays from the sun. 

Equipment for the detection of air- 
craft in flight by infrared radiation was 
recently delivered to the Air Force by 

Servo Corporation of America. It 
tah makes use of thermistor bolometers for 
THEON) 


MOLDED 
TRANSFORMERS | 


Raytheon, leaders in custom transformer 
design, offers the electronics industry 
custom built transformers with all the ad- 
vantages of hermetic sealing — without 
increase in size over conventional open types. 


Encapsulated and sealed with Acme mold- 
ing compound, these transformers fill a 
definite need on MIL-T-27 applications 
where space limitations are critical. 


Write for complete information. 


the detection and measurement o! 
infrared radiation, and the complete 
equipment is sufficiently compact and 


Ei nemaegsiainn 


tee Leslee heed 


Madar) ead light for installation in a medium 
bomber. It is intended primarily for 
INTO YOUR use as a laboratory instrument for 


the collection of data to assist design 
engineers in reducing the vulnerability 
of aircraft to enemy detection by the 
same means. oot 


PRODUCTS 


274 ELECTRICAL MANUFACTURING 





— ££ & a. > 


iSOMICA Segments Improve Commutator Production 


—reports Dayton Precision Manufacturing Co. 


“In addition to being able to rigidly hold precise tolerances, 
we have also increased the productivity of our Automatic 
Commutator Assembly Machines due to the stability of 
ISOMICA.” 








1. Completed assembly and components for Dayton aircraft 
dynamotor commutators. Uniformity and good physical sta- 
bility of ISOMICA enabled Dayton to bring tolerances well 
within limits set by strict military specifications, and to im- 
prove the efficiency of machine assembly. 


2. Automatic assembly of commutators is done on special 
patented machines. Copper stock from reels feeds through 
blanking press. Blanked segments are combined with precut, 
matching ISOMICA insulating segments in assembly unit. 
ISOMICA does not tend to de-laminate or split—an impor- 





tant advantage in automatic handling. 





4. After baking, machining and coining, commutators get 
careful tests and final precision inspection to determine any 
deflection within 0.0001”. ISOMICA gives uniform insulation 
thickness and continuity throughout commutator’s service life. 


3. Close-up of assembly operations shows ISOMICA and 
copper segments ready to be staked to mica and steel core 
parts. As one assembly is staked on hydraulic press to left, 
another collection of segments is completed in rubber col- 
letts which index proper number of bars. 


Whatever electrical insulation material you need —Class A to Class H—standard or special— MICO makes 
it best. We manufacture it, cut it to size, or fabricate it to your specifications. We'll be glad to work with 
you on your electrical insulation problems. Write, or send us your blueprints or specifications today. 





Schenectady 1, New York 
Offices in Principal Cities 
In Canada— Micanite Canada, Ltd., Granby, Quebec 


LAMICOID ® (Laminated Plastic) * MICANITE ® (Built-up Mica) *+ EMPIRE” (Varnished Fabrics and Paper) *« FABRICATED MICA + ISOMICA® 
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Sthie-O-Werie 
TIME DELAY RELAY 


HERMETIC SEAL 


PLUG-IN 
CONSTRUCTION 


® 
® 


Now... for new convenience and a 


broader range of applications... plug-in 
construction is added to the many out- 


standing features of the unique Heinemann 


Silic-O-Netic Time Delay Relay. 


Contacts are permanently protected 
against tampering, dust and moisture in 
this new hermetically sealed model. A 


compact unit, the Silic-O-Netic Type F 


relay plugs into standard octal-pin recep- 
tacles. It is also available with solder-lug 
terminals. 


The simplest time element ever 
built—just one moving part. 


@ Hydraulic-magnetic principle— 
more consistent performance. 


@ Wide selection of delay periods 
—VY, to 120 seconds. 


FOR COMPLETE DATA, 
“— FOR BULLETIN 5201. 


| 
HEINEMANN ELECTRIC COMPANY 
<=> 99 Plum Street © Trenton 2, N.J. 
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Associations 





NEMA Appoints 
Assistant Managing Director 


The National Electrical Manufac- 
turers Association has appointed as as- 
sistant managing director, Joseph F. 
Miller, formerly recording secretary of 
the NEMA Wire and Cable Section. 
Before joining NEMA in 1953, Mr. 
Miller served as director of the Cop- 
per Division, Metals and Minerals Bu- 
reau, National Production Authorify, 
Department of Commerce. 

Also advanced by NEMA was Nor- 
man Wicks, who was appoined man- 
ager of the Business Development De- 
partment, succeeding O. C. Small, 
who will become consultant to that 
department. 


AIEE Machine Tool Conference 
Scheduled for Detroit 


Six hundred enigneers are expected 
to attend the Seventh Annual Ma- 
chine Tool Conference of the Ameri- 
can Institute of Electrical Engineers 
to be held Oct. 25-27 at the Statler 
Hotel, Detroit. 

Papers to be delivered include: 
“Automation,” by Ralph E. Cross, the 
Cross Co.; “Record Play Back Control 
of a Hydro Skin Mill,” by J. Ducher, 
General Electric, and H. E. Ankeney, 
Giddings & Lewis Machine Tool Co.; 
and “Techniques in Failure Preven- 
tion,” by J. H. Hosmer, Allis-Chalmers 
Co. Other scheduled papers include 
one on electric clutches by John 
Brown, Warner Electric Brake, and 
H. B. Spaulings, I-T-E Circuit Breaker 
Co., and another on “Peacetime Ap- 
plications of Atomic Energy,” by Dr. 
Henry Gomberg, assistant director of 
the University of Michigan Phoenix 
Project. 


AIEE Membership 
Hits New Peak 


Reflecting the growing importance 
of the electrical engineer in present- 
day civilization, membership in the 
American Institute of Electrical Engi- 
neers has more than doubled in the 
last ten years, reaching an all-time high 
of 48,515. 

During the past 70 years, the In- 
stitute has grown from a member- 
ship of 71, comprising the leading 
electrical engineers and inventors of 
that day, to its present record growth, 
with members in almost every country 
in the world. Now the largest tech- 


nical society of its kind, the AIEE 
recently created 5 new sections 
bringing the total number to 105 i 


this country, Canada and Mexico, 


ASME-ASLE Plan 
Joint Lubrication Conference 


A joint lubrication conference, dur 
ing which 20 papers will be delivered, 
will be sponsored by the Lubrication 
Activity Committee of the American 
Society of Mechanical Engineers and 
the American Society of Lubrication 
Engineers at the Lord Baltimore 
Hotel, Baltimore, Md., Oct. 18-19. 

Five sessions will be held on: rol]- 
ing element bearings; new develop- 
ments in hydrodynamic lubrication: 
bearing instability; hydrostatic bear- 
ings; and materials and lubrication. 

Further information on the Confer- 
ence may be obtained from: D. F. 
Wilcock, General Electric Co., Gen- 
eral Engineering Laboratory, 1 River 
Rd., Schenectady, N. Y., or the Amer- 
ican Society of Lubrication Engineers, 
84 E. Randolph St., Chicago 1, Ill. 


NEC Celebrates 
Tenth Anniversary 


Celebrating its tenth anniversary 
this year, the annual National Elec- 
tronics Conference will convene in 
Chicago, Oct. 4-6, offering a technical 
program consisting of 88 papers. Ses- 
sions will be devoted to magnetic am- 
plifiers, solid-state devices and cir- 
cuits, electron tube reliability, servo- 
mechanisms and control, and other 
aspects of electronic research and de- 
velopment. 

The Conference is sponsored by the 
American Institute of Electrical Engi- 
neers, Illinois Institute of Technology, 
Institute of Radio Engineers, with the 
participation of the Radio-Electronics- 
Television Manufacturers Association, 
the Society of Motion Picture and 
Television Engineers, and a number 
of universities. 

President of this year’s conference is 
Dr. R. M. Soria, American Phenolic 
Corp., Chicago, Ill. 

Among the papers to be presented 
are: “Single Phase Magnetic Ampli- 
fiers with Decicyle Response,” by Leo 
|. Johnson, Hufford Machine Works, 
and §. E. Rauch, Santa Barbara Col- 
lege; “Rectifiers in Magnetic Ampli- 
fier Circuits,” by Bruce Seddon, Jr., 
General Electric Co.; and “Designing 
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One of REMINGTON’s nationally advertised Room models... CORNISH-equipped 


= \ 
Cornish em eee as REMINGTON and dozens 


of other top-flight appliance manufacturers do! 
Our engineering and designing facilities are at your command... 


the trickier the problem, the better we like it. 


You can be sure with CORNISH! 


IR ty Co 


50 Church Street New York 7, N. Y. 


@ATLANTA BOSTON BRIDGEPORT @CHARLOTTE 


@CHICAGO @CINCINNATI CLEVELAND 
@DALLAS DENVER DETROIT KANSAS CITY @LOS ANGELES @MINNEAPOLIS @PHILADELPHIA 


PITTSBURGH @ROCHESTER @ST. LOUIS @SAN FRANCISCO 


SP eee 


@SEATTLE 
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AIR CONDITIONING 


SPECIFIES CORNISH SERVICE Wik 


Because — Their STYLISTS demand 
Cords which can be made in 
colors to match the all-important 
decorator styled cabinet colors. 

Because — Their ENGINEERING De- 
partment values the close toler- 
ance and consequent faithful 
performance of these Cords, de- 
signed with the co-operation of 
the CORNISH technica! staff. 

Because — Their PRODUCTION De- 
partment finds that they possess 
the essential qualities which fa- 
cilitate easy and efficient assem- 
bly. 

Because — Their PURCHASING De- 
partment appreciates not only 
the economical cost of these 
sturdy U-L approved Wires, but 
also the services rendered by 
CORNISH personnel. 
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A Dependable 
Source 
for Porcelain, 
Steatite and 
Refractory Parts 


Wisconsin Porcelain Co. is 
known as a supplier of ceramics 
that meets the buyers production 
requirements. Uninterrupted 
operation of our plant — 24 hrs. 
a day, 7 days a week, 52 weeks a 
year for over 30 years has helped 
to establish our reputation for 
prompt service and ‘‘kept’’ 
delivery promises. 













Our ability to give service is 
further assured by a most modern 
plant — completely sprinkled 
and fireproof. 













For ceramic parts of great 
accuracy, toughness and uni- 
formity — rely on Wisconsin 
Porcelain Co. 


Serving the Electrical and 
Electronic Industries since 
1919. 


Wisconsin Porcelain 
Company 
155 Market St. 


SUN PRAIRIE, 
WISCONSIN 





Calendar of Meetings 


Sept. 1-16—Golden Jubilee Meet- 
ing; International Electrochemical 
Commission (U. S. member, Amer- 
ican Standards Association), Univ. 
of Pennsylvania, Philadelphia. 


Sept. 8-10—Fall Meeting; The 
American Society of Mechanical 
Engineers, Schroeder Hotel, Mil- 
waukee, Wis. 


Sept. 13-25 — First International 
Instrument Congress and Exposi- 
tion; Instrument Society of Amer- 
ica, Philadelphia Museum and 
Convention Hall, Philadelphia. 


Sept. 16-18—General Conterence: 
Joint Electron Tube Engineering 
Council, Chalfonte-Haddon Hall, 
Atlantic City, N. J. 

Sept. 21-23—-Annual Meeting and 
Exhibition; Society for Experi- 
mental Stress Analysis, held in 
conjunction with the First Interna- 
tional Instrument Congress & Ex- 
position, Bellevue-Stratford Hotel, 
Philadelphia. 


Sept. 28-30—National Industrial 
Packaging and Materials Handling 
Exposition; Society of Industrial 
Packaging & Materials Handling 
Engineers, Chicago Coliseum, Chi- 
cago. 


Sept. 29-30—Third Conference on 
Industrial Electronics; Professional 
Group of Electronics, IRE, and 
Mellon Institute of Industrial Re- 
search. Registration: Dr. J. Wood- 
tord, Carnegie Tech P. O., Pitts- 
burgh 13, Pa. 


Sept. 30-Oct. 1—Fifth Annual 
Meeting; IRE Professional Group 
on Vehicular Communications, 
Rice Hotel, Houston, Texas. 


Oct. 1-2—Annual Meeting; Stand- 
ards Engineers Society, Hotel Had- 
don Hall, Atlantic City, N. J. 


Oct. 4-6—Tenth 
tronics Conference, 
man, Chicago. 


Elec- 
Sher- 


National 
Hotel 


Oct. 5-7—Middle Eastern District 
Meeting; American Institute of 
Electrical Engineers, Abraham 


Lincoln Hotel, Reading, Pa. 


Reliability into Electronic Circuits,” 
by A. H. Benner and B. Meredith, 
Radio Corporation of Ameriea. Addi- 


Oct. 11-15—Fall General Meeting 
American Institute of Electrical 
Engineers, Morrison Hotel, Chi- 
cago. 


Oct. 14-15—National Conference 
on Industrial Hydraulics; Mlinois 
Institute of Technology and Ar- 
mour Research Foundation, Shera- 
ton Hotel, Chicago. 


Oct. 18-20—Conference on Elec- 
trical Insulation; National Research 
Council, Pocono Manor Inn, Poco- 
no Manor, Pa. 


Oct. 24-27—Semiannual Meeting, 
American Gear Manufacturers As- 
sociation, Edgewater Beach Hotel. 
Chicago. 


Oct. 25-27 


Machine Tool Confer- 


ence; Subcommittee on Machine 
Tools, AIEE, General Industry 
Applications Committee, Hotel 
Statler, Detroit. 

Nov. 1-5—Thirty-Sixth National 
Metal Congress and _ Exposition; 


American Society for Metals; Inter- 
national Amphitheatre and Palmer 
House, Chicago, Ill. 


Nov. 8-l11—Annual Meeting, Na- 
tional Electrical Manufacturers 
Association, Haddon Hall Hotel, 


Atlantic City. 


Nov. 15-17—Tenth Annual Meet- 
ing; Magnesium Association, Hotel 


Chase, St. Louis, Mo. 
Nov. 18-19—Sixth Annual Elec- 
tronics Conference; Institute of 


Radio Engineers, Kansas City Sec- 
tion, Hotel President, Kansas City, 
Mo. 


Nov. 29-Dec. 2—First  Interna- 
tional Automation Exposition; 
244th Regiment Armory, New 
York City. 

Dec. 2-7—Twenty-First National 


Exposition of Power and Mechan- 
ical Engineering; sponsored by 
American Society of Mechanical 
Engineers, Commercial Museum, 
Philadelphia. 


tional papers include: “Noise in Com- 
position Resistors,” by G. T. Conrad, 
Jr., National Bureau of Standards; 
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New Cutler-Hammer 9101 Switch 
joins a distinguished family 
of Small Motor Control Champions 





ELECTRICAL INSTALLERS of the many de- 
vices for home, store or factory using motors up 
to 1 HP praise easy wiring of the new Cutler- 
Hammer 9101. 



















TWO-POLE SWITCH FULLY 
DISCONNECTS MOTOR AND 
EQUIPMENT FROM POWER 
e 
FAMOUS C-H EUTECTIC 
OVERLOAD PROTECTION, 
FLIP TO “OFF” RESETS 
e 
SWITCH MECHANISM FITS 
IN ORDINARY HANDY 80X 
FOR PLUSH WALL MOUNTING 
MACHINERY BUILDERS have been quick to 
adopt the new Cutler-Hommer 9101 for stond- 
ard original equipment . . . better protection plus 
speedier installation, 
an, PES 
: 


BCUTLER-HAMME 4 AUTHORIZED DISTRIBUTORS everywhere 
Pens ei SES proudly feature the new Cutler-Hammer 9101 
Motor Switch .. . offer two-pole and single-pole 


—— MOTOR CONTROL — models from stock 


CUTLER-HAMMER MOTOR CONTROL 








CUTLER-HAMMER 9115 MANUAL 
STARTER—For dependable across- 
the-line starting and eutectic over- 
load protection of single phase and 
polyphase motors up to 2 HP. 
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CUTLER-HAMMER 9586 AUTO- 
MATIC STARTER—C-H 9586 Size 0 
Automatic Starter permits economical 
and safe remote pushbutton control 
of motors up to 2 HP. 


CUTLER-HAMMER 9441 DRUM 
SWITCH—Choice of the men who 
want the best in a switch for revers- 
ing or special control of machines in 
the home workshop. 


CUTLER-HAMMER 10017 PRES- 
SURE SWITCH— Both manufacturers 
and installers of pumps and water 
supply units say this widely used 
pressure control switch is the finest. 


Copyright 1954, Cutler-Hammer, Inc., Milwaukee 1, Wis 


279 








HIGH INSULATION RESISTANCE 


over 500 times greater than 





ordinary commercial oil capacitors 





Precision 


Circuitry in: Outstanding 


te Operating Characteristics 

Rectifiers 

Pulse Generators and 
Triggering Devices 

Countless Other 
Industrial and Elec- 
tronic Applications 


/Insulation resistance 
\ at +20° C. after three 
minutes charge: 900,- 
000 megohm =micro- 
farads 





/Insulation resistance 
\ at +75° C.: 78,000 
megohm microfarads 
Whether your capacitor requirements are 
new, unusual or standard, let Industri. 
Condenser Corporation’s specialized engi- 
neering staff recommend the right capaci- 
tors to meet your specific needs. For 
important finger-tip data on capacitor per- 
formance, characteristics and applications, 
send for Catalog 1117. You need this infor- 

mation. 


/Insulation resistance 
\ at —75° C.: In excess 
of one million megohm 
microfarads 









Change in capaci- 
tance from +25° C. 
to —80° C.: +0.76% 





Self time constant 
of 10 mfd. capacitor: 
4800 hours 








Q at 50 kilocycles: 
10,000 








Power Factor at | 
ke: 0.00025 





3245 N. CALIFORNIA AVE. 
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CHICAGO 18, ILLINOIS 


“Reliable Voltage Regulator Tube” 
by R. E. Lynch, CBS-Hytron: and 
“Power Gain of a Dielectric Ampli 
fier,” by Stanley Zisk, U. §. New 


Ordnance Laboratory. 


American Welding Society 
Plans Fall Meeting 


Nineteen — sessions covering jj 
phases of welding will feature the 
American Welding Society Nationa] 
Fall Meeting, to be held in Chicago 
Nov. 1-5. Fifteen hundred welding 
experts and engineers are expected to 
attend. 

Among the topics to be discussed in 
the 57 papers that will be presented 
are: the welding of titanium, zir- 
conium and molybdenum; welding 
high-temperature materials; resistance 
welding; and other topics. All sessions 
will be held at the Sherman Hotel. 

Highlight of the meeting will be 
the Adams Lecture, to be presented 
by William L. Warner of Watertown 
Arsenal on “The Toughness of Weld- 
ability.” At this session a number of 
other honors will be bestowed on in- 
dividuals for outstanding contributions 
to the advance of welding. 


First International 
Instrument Congress 
Meets in Philadelphia 


An extensive technica] program has 
been planned for the First Interna. 
tional Instrument Congress and Ex- 
position, meeting at the Commercial 
Museum and _ Convention Hall. 
Philadelphia, Sept. 13-24. 

Sessions are being planned not only 
by the Instrument Society of America, 
sponsors of the Congress, but also by 
a number of the cooperating societies, 
including the American Society of 
Mechanical Engineers, American So- 
ciety of Electrical Engineers, Institute 
of Radio Engineers, and The Ameri- 
can Institute of Physics. In all, more 
than ten societies are planning tech- 
nical programs, including several from 
abroad. 

The scope of the technical coverage 
is indicated by the sessions planned by 
the ISA on noise measurement, com- 
puter data handling instrumentation, 
testing instrumentation, and _ other 
topics. Among meetings sponsored by 
the AIEE are a panel discussion on 
terminology, sponsored by its Instru- 
ments and Regulators Division, and 
various sessions pjanned by its Instru- 
ments bated Committee. The 
Society for Experimental Stress Analy- 
sis and other groups are also planning 
technical sessions. 

More than 400 American and for- 
eign exhibitors will present an assem- 
bly of instruments and devices for 
measurement, testing and control, and 
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Improvement 
in electrical 
contacts make 
control 
improvement 
possible... 
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Call Fansteel on aa 


this is important fo you: Since 1914, Fansteel has con- 
tributed (and continues to contribute) a generous share to 


electrical contact improvement . . . in design, in metallurgy, 
in manufacture. Since 1914, Fansteel has produced con- 
tacts in infinite variety ... by the billions! 


There is no substitute for this kind of experience 
. . . no short cut to the sum-total of know-how and 
can-do it represents. Because of it, you can depend on 
Fansteel for expert counsel, as well as for almost limitless 
production facilities. You can expect to get better con- 
tacts at lowest over-all costs. 






FANSTEEL METALLURGICAL CORPORATION north cnicaco, ItLiNo!s 


A reference text 


on Since 1914, World’s Largest Producer of Electrical Contacts ZT tat: feat tae 
02 
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Thickness Nominal 
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Ye 36x 36" fF % 
Ve 48x 43° 
Ye 
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* Con be furnished 
in V2 sheets 





HERE’S WHY: You can DIAMETER INCHE 





order in quantity and in - am 
a wide variety of sizes— % ‘\% 
and be certain of complete 1% 
uniformity throughout. a5 
Our strict density control : _ . 
assures you thoroughly : “a 


non-porous Teflon — 

free from any flaws which 
might possibly affect 
your end use or product. 
Dimensions are accurate 
to your most critical 
tolerances—no rejects, 


Other diameters 
on specification 


TYPICAL SIZES 


INCHES 
waste of material or loss 0. 0. . 0. 
of time. You get product 2 
purity—Teflion at its 4 
best in every one of its = ce 
remarkable characteristics. 3 1% 


Delivery is prompt— you 


get the quantity you Characteristics of Teflon 


: CHEMICAL 
want when you want it. Codngtetely inert. 
Since the availability of ELECTRICAL 


Very high dielectric strength. 

Extremely low power factor. 
THERMAL 

Temperature range 

~300° to +500° F. 


Tefion, “John Crane’”’ 
engineers have worked 
with Industry to successfully 


lve i bl bl d te ete 
solve innumerable problems an Sissons Teaiitiihen seule 
develop new applications. You can resistant. 

LOW COEFFICIENT OF FRICTION 


benefit from their experience 
and know-how. 


Absolutely non-stick. 
* DuPont Trademork 






Request full information and ask for our bulletin, ‘The Best in 
Tefion.”’ Crane Packing Co., 1824 Cuyler Ave., Chicago 13, ill. 
In Canada. Crane Packing Co., Ltd., 

617 Parkdale Avenue, N., Hamilton, Ont. 





CRANE PACKING COMPANY 


other purposes, in an exhibit 
cupying 70,000 sq ft. 

Held in conjunction with the Co 
gress will be the Ninth Annual ae 
ing of the ISA. 


area Oc. 


Awards Offered for 
Versatility in Design 

Designed to encourage and hono; 
manufacturers and designers produc. 
ing products with multiple uses. Hess 
Brothers, Allentown, Pa.. are offering 
awards in 59 different categories for 
versatility in product design and use 

Entries for the Fourth Annual Con. 
test must be submitted by Sept, 95 
1954. Entery blanks are available from 
Hess Brothers Versatility in Design 
Committee, Room 323, 152 West 42nd 
St.. New York 36. 

Authorities on design and engineer. 
ing will be included on the board of 
judges. Awards will be presented oy 
Nov. 10 at the Waldorf-Astoria, Ney 
York, where all the prize-winning 
products will be displayed and dem. 
onstrated. There, the judges will re- 
view each of the award-winning prod- 
ucts to select the grand prize winners 
for each of seven major groups. 


Electronics Group 
Elects Rossman 


Theodore Rossman, Pentron Corp.., 
Chicago, has been elected Chairman 
of the Association of Electronic Parts 
& Equipment Manufacturers. Named 
vice chairman was Wilfred L. Larson. 
Switchcraft, Inc. The Association is a 
trade group consisting of 118 mid- 
west electronics firms. 


Symposium on 
Industrial Electronics 


Co-sponsored by the IRE Profes- 
sional Group on Industrial Electronics 
and the Pittsburgh Section of the IRE, 
a Symposium on Industrial Electronics 
will be held in the Mellon Institute, 
Pittsburgh, Sept. 29-30. 

The 16 papers to be presented will 
cover such topics as: dielectric heat- 
ing, amplifiers, power rectifiers, ma- 
chine tools, and other subjects. One 
of the five sessions scheduled will be 
devoted to automation and _ control. 
Information may be obtained from Dr. 
J. B. Woodford, Jr., Electrical Engi- 
neering Dept., Carnegie Institute of 
Technology, Pittsburgh 13, Pa. 


SIPMHE Establishes 
New Membership Classifications 


In accordance with recommenda- 
tions made by its National Education 
Committee, the Society of Industrial 
Packaging and Materials Handling 
Engineers has approved an amend- 
ment to its Constitution and By-Laws 
calling for reclassification of its mem- 
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PLATE TRANSFORMERS 
MODULATION TRANSFORMERS 
_- REACTORS 
FILAMENT TRANSFORMERS 
UNITIZED RECTIFIERS 
PULSE TRANSFORMERS 
CHARGING REACTORS 


Oll, ASKAREL 
DRY TYPE, (CLASS A, B & H) 


MIL-T-27 
et seman } spec. 


FILAMENT TRANSFORMER CHARGING REACTOR 


HIPERCORE CORES 


Tatu emt ee RMS Met lee 
ers. Write for Bulletin SR 205 listing 
standard cores, weights, dimensions, 
performance and prices. 


PULSE TRANSFORMER 
Moloney quality, backed by 58 


rior years of transformer experi- 
a a a ence, is designed and built into 
=n | each unit. 
= 


2 This engineering background 

- and experience enables 

ar Moloney to produce transform- 

| ers that offer the maximum in: 
reliability, endurance and effi- 
ciency at a minimum of size 
and weight. 


Write for Specialty Transform- 
er Bulletin ST 3505. 


ME-84-20 


MOLONEY ELECTRIC COMPANY 7 ~ 
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WAGNER 
DISTRIBUTION 
TRANSFORMER 


For complete details on 
the Automoark, the world’s 
only metal marking elec- 
tric typewriter, WRITE 
TODAY for Bulletin 
8-16. 


for clear, accurate 


Wagner 
Electric 


ad ake l eh t-t 5 


ALU HNGL 


ELECTRIC TYPEWRITER 


“Its accuracy and the uniform clearness of the marking 
cre the features that make it superior to the method 
previously used,’’ say officials of Wagner Electric 


Corporation, St. Louis, about the Automark. 


This unique detail marking machine employs a standard 
typewriter keyboard. Light touch on key produces mark by 
instantaneous electrical response. Production speeded, operator 
fatigue lessened. Heavy-duty table. Wide range of plate sizes 
and thickness. Type sizes from ie"’ to %”’. 





DEFIANCE MACHINE & TOOL COMPANY 
1930 South Vandeventer Ave. © St.Louis 10, Mo. 






THE/NEW FREQUENCY CONVERTER 


AVION 


A 400-CYCLE POWER SUPPLY 
BENCH SIZE 


@ PLUGS INTO 60-CYCLE LINE 
@ DELIVERS 100 VOLT-AMPERES 


@ OUTPUT FREQUENCY ADJUSTABLE 
380-420 cps—Panel Control 
200-1700 cps—External Control 


@ OUTPUT VOLTAGE ADJUSTABLE | 
90-130 volts—Panel Control 


Frequency Regulation: Better than + 1 cps 
Voltage Regulation: Better than + 1% power 





Independent of 
‘ ctor and 


Harmonic Distortion: Total better than 3% 10% line variation 


The small size (17” long x 9” high x 13’ deep), power output (100 V-A), and 
low cost afford the convenience of using one converter for each bench set-up. 
Four hundred cycle power handling capacity need be paid for only as required. 


Send for complete data on this new Avion product 


OTHER AVION PRODUCTS 


Electronic Choppers . Samer Regulators & References « Altitude & Air Speed Control Units 


ated © Se Plug-in Amplifier Units * Multron 


Power Supplies * Replaceable Subminiature Amplifier Assemblies * Signal Generators 


h 4 AVION 


INSTRUMENT CORP 


Division of A C F Industries, Incorporated 





299 Highway No. 17 ® Paramus, New Jersey 


231 


METAL NAME PLATE MARKING 


bership, in order to provide 
able recognition of the pack 
materials handling engineer 
fessional level. 


Changes pertain to certain age, edu. 
cation and experience 


tor suit. 
aging and 
rat the pro- 


requiremen 
for different classes of SIPMH ane 
bership. These consist of: Associate 


Member, Member, Fellow Member. 
Sustaining Member, and Honor; Ary 
Life Member. 


Milwaukee Host to 
ASME Fall Meeting 


The 1954 Fall Meeting of the Amer. 
ican Society of Mechanical Engineers 
commemorating the Milwaukee Sec. 
tion’s 50th Anniversary, will be held 
Sept. 8-10, Hotel Schroeder, Milway. 
kee. 

Sessions will be held on machin 
design, power, metal processing, and 
other subjects. Among the papers to 
be delivered are: “The Electromag- 
netic Clutch—Its Operation, Applica- 
tion, and Control,” by H. B. Stallings. 
I-T-E Circuit Breaker Co.; “Design of 
Power Spur Gear Trains for Mini- 
mum Inertia,” by T. A. Stoner and 
C. B. Sipek, Kearney & Trecker Corp. 
and “An Investigation of Cemented 
Tungsten Carbide as Bearing Materia] 

Progress Report No. 2.” 


Computer Conference 
Sets Theme 


The fourth annual Eastern Joint 
Computer Conference & Exhibition 
will be held in the Bellevue-Stratford 
Hotel, Philadelphia, Dec. 8-10. 

Theme of the conference, which is 
jointly sponsored by the American In- 
stitute of Electrical Engineers, the In- 
stitute of Radio Engineers, and the 
Association for Computing Machinery, 
s “Design and Application of Small 
Digital Computers.” 

Latest products of over sixty com- 
panies manufacturing computers will 
be exhibited during the conference. 
Proceedings of the conference will be 
published by the sponsoring societies, 
from which they may be ordered. In- 
formation on registration, which is 
open to all, may be obtained by writ- 
ing Fastern Joint Comvuter Confer- 
ence, P. O. Box 7825, Philadelphia 1. 
Pa. 


S. A. Montague 
New MFA President 


S. A. Montague, president, Spruce 
Pine Mica Co., Spruce Pine, North 

Carolina, was elected president of the 
Mica Fabricators Association at its re- 
cent annual meeting at the Cavalier, 
Virginia Beach, Va. Elected as vice 
pre widents were Author A. Bottie, vice 
president, Industrial Mica Corp., En- 
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Check New, Improved 


SUPER SERVICE 


heavy duty portable cords and cables 





—~ << sl 





PORTABLE TOOLS WELDING EQUIPMENT BATTERY CHARGER 


New SUPER SERVICE cords and cables put a powerful new sales feature 
behind your product! The special cord reinforcement construction 
gives extra tensile strength and longer cable life. SUPER SERVICE cords 
S A FE Fr i and cables exceed IPCEA specification requirements. 


New SUPERTUF neoprene mold cured jacket resists all on-the-job 
i hazards far beyond accepted field requirements. It provides excellent 
LASTS LONGER! resistance to oils, chemicals and flame. It resists impact, tearing, 
cutting, crushing and failure due to constant flexing. 


COST HO fal ORe Hs New THERMAX heat resistant insulation protects against dangerous 
* 


temporary current overloads...vital extra safety that also 
extends the life of the cord and cable. 


New SUPER SERVICE is the product of years of General Cable research. 
: Result: a better balanced product that performs better...lasts 
longer...costs no more! 


Because of unmatched engineering, research and production facilities, 
General Cable is the only manufacturer who can quickly supply 

all your wire and cable needs! It pays to buy in one place! 

Check your nearest General Cable office for immediate 

delivery and engineering service. 





GENERAL CABLE CORPORATION 


420 Lexington Avenue, New York 17, New York « Sales Offices: Atlanta * Boston « Buffalo 

ee ee eee ee Chicago ¢ Cincinnati « Cleveland « Dallas « Detroit « Greensboro (N. C.) e Houston « Indian- 

apolis ¢ Kansas City « Los Angeles * Memphis ¢ Milwaukee e Minneapolis e New York e Newark 

(N. J.) ¢ Philadelphia ¢ Pittsburgh « Portland (Ore.) « Richmond (Va.) e Rochester (N. Y.) 
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a special message for 
manufacturers of aviation equipment 


need a finish for 


TL aes IRIDITE 


Here’s the finish that combines corrosion resistance and 
paint adherence with extreme ease of application. It can 
be welded or soldered with no difficulty and presents no 
problem in “patching” scratches, marks or scraped 
sections. Here’s what you can do with Iridite: 


ON ZINC AND CADMIUM you can get highly corrosion re- 
sistant finishes to meet any military or civilian specifi- 
cations and ranging in appearance from olive drab 
through sparkling bright and dyed colors. 


ON CopPER ... Iridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper- 
chrome plating by reducing the need for buffing. 


ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. 
Process in bulk. 


ON MAGNESIUM Iridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room tempera- 
ture by dip, brush or spray. No electrolysis. No special 
equipment. No exhausts. No specially trained opera- 
tors. Single dip for basic coatings. Double dip for dye 
colors. The protective Iridite coating is not a superim- 
posed film, cannot flake, chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you 


complete data. Write direct or call in your Iridite Field Engineer. 
He's listed under"Piating Supplies" in your classified phone book. 
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N. Y. ms, 
The Association has its headquarters 


at 420 Lexington Ave., New York 


Leen 
Engineering 


Standards 





Wrought Aluminum 
Alloy Designations 


Officially approved by The Alumi- 
num Association as “The Aluminum 
Association Alloy Designation System 
for Wrought Aluminum,” new system 
of alloy designations will become ef. 
fective Oct. 1, 1954. 

The new system consists of a four- 
digit number, the first digit of each 
designation indicating the general 
group to which a given alloy belongs. 
The last two digits identify the alloy 
or indicate the aluminum purity. The 
second digit indicates any modifica- 
tions of the original alloy or impurity 
limits. 

To aid in the transition from desig- 
nations previously used, many of the 
old numbers are retained as the last 
two digits of the new numbers. For 
example, alloy 3S becomes 3003, and 
20S becomes 2024. The temper desig- 
nations are being continued without 
change and, as in the past, will follow 
the alloy designations. 

Single copies of this standard may 
be obtained free of charge from The 
Aluminum Association, 420 Lexington 


Ave.. New York 17. 


AIEE Standards for Rating and 
Testing Electric Machines 


Entitled “Introduction to AIEE 
Standards,” 22-page publication, No. 
1, serves as an introduction to AIEE 
Standards for rating and testing elec- 
tric machines and other equipment. It 
deals with the general considerations 
upon which the temperature rise limits 
in these standards are based. The 
principles outlined are intended to 
serve as a general guide in the prepa- 
ration of various standards for specific 
types of equipment; it is recognized 
that variations from the numerical 
values of temperatures given are de- 
sirable in particular cases. Basis o! 
rating, classification of insulating ma- 
terials, and methods of temperature 
determination are among the topics 
discussed. A six-page bibliography is 
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THE MAINSTAY 


OF YOUR BUSINESS- 


is a satisfied customer! And it’s easy to keep your 
customers satisfied when you use Packard Electric 
motors in your product. These dependable motors 
have a world-wide reputation for long life and trouble- 
free operation ... important qualities that help to 
assure continued customer satisfaction, 


You benefit in two ways when you standardize your 
production with Packard fractional horsepower 
electric motors. First, you have the Packard Electric 
name working for you in gaining customer accept- 
ance. Second, you have the Packard Electric motor 
working for you in gaining customer satisfaction. 


A COMPLETE LINE OF RUGGED 
FRACTIONAL HORSEPOWER APPLIANCE MOTORS 





Packard Electric Division, General Motors Corporation, Warren, Ohio 
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KUHN & JACOB 


molds this plastic base 






Close-up showing en- 
largement of molded 
plastic base used on 
3-Pole Relay below 


for EBERT Mercury Plunger Relays 


SHOWN BELOW, MADE BY 





EBERT ELECTRONICS CORP. 


QUEENS VILLAGE, N. Y. 





Accurately made to exact 
specifications, the Plastic 
Base shown above with 
inserts molded in is one 
of the reasons for the 
superior quality of Ebert 
Relays, which are report- 
ed to give millions of 
trouble - free operations. 
At K & J, designing, mold- 
making and molding are 
all so well interrelated 
that the end product is 
certain to give complete 
satisfaction at all times. 
A recent change in design 
of the plastic base makes 


3-Pole 







for greater ease of installation. K & | works closely with the 
customer in developing and improving the product for in- 


creased sales appeal. 


Let us quote on YOUR Requirements 


KUHN & JACOB MOLDING & TOOL CO. 


1204 SOUTHARD ST., TRENTON, N. J. 


CONTACT THE 
K&] 
REPRESENTATIVE 
NEAREST YOU 
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S. C. Ullman, 55 W. 
Telephone—Penn. 6-0346 
Wm. T. Wyler, Box 126, Stratford, Conn. 
Telephone—Bridgeport 7-4293 
Wm. A. Chalverus, Carson Road, 
Princeton, N. J 


Relay 


approximately 
V2 actual size 


42nd St., New York, N. Y. 


included. Copies are available from 
the American Institute of Electrical 
Engineers, 33 West Thirty-ninth g} 
New York 18. Price to members is 
$.40; and to non-members $.80. 





Manufacturers 


Publications 





For these selected publications on ma. 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letter head, 
mentioning ELECTRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 252 for other publica. 
tions available through the Reader Ip- 
quiry Facility. 


1954 ALUMINUM DATA BOOK- 
New edition of “The Aluminum Data 
Book” contains 220-pages of data on 
the properties and characteristics of 
aluminum grouped under eleven sub- 
ject heads, including: wrought alloys, 
heat treatments, fabricating wrought 
alloys, aluminum casting alloys, cast- 
ing methods, and physical, chemical, 
and mechanical properties. 

More than 180 pages are devoted 
to a series of tables, identified by die- 
cut thumb indexes, under the follow- 
ing subject headings: high purity 
aluminum, physical, chemical, me- 
chanical properties, standard _toler- 
ances, weights (miscellaneous data), 
and availability. 

The new alloy designation system, 
just adopted by the Aluminum Asso- 
ciation is covered in a special-colored 
section, which features two tables list- 
ing old alloy designations with equiva- 
lent new system designations, and new 
designations with equivalent old sys- 
tem labels. 

Complete with a 20-page itemized 
cross index, the handbook provides 
valuable reference material, including 
much that is presented for the first 
time. To obtain a copy of the hand- 
book, send a letterhead request to 
Reynolds Metals Co., Desk PR, 2500 
South Third St., Louisville 1, Ky. 


MINIATURE CONNECTORS-—Prin- 
ciples and applications of Varicon 
miniature connector system are de- 
scribed and illustrated in an 18-page 
catalog. Flexibility is achieved through 
use of only four basic parts; a fork- 
like contact, mated pair of end body 
sections, and center body section. Ad- 
ditional design feature is that polar- 
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THIS you should know 


























about...ZIRCON PORCELAIN 


insulation 


Zircon porcelain offers a rare 

rs combination of thermal, mechanical 
Pa and electrical properties in a 
ceramic insulating material. 


It is up to 50% stronger than 
ordinary porcelain types—often can be used 
in smaller sizes. It has excellent thermal 
endurance—resists heat shock of soldering 
in making a ceramic to metal seal. 
High mechanical strength and maximum 
resistance to moisture penetration are 
among other features which include 
favorable electrical characteristics. 


Zircon porcelain is molded and 
shaped into simple and complex shapes 
easily and economically thus offering 
design flexibility. 





In considering its possibilities for 
your products and operation—you can 
obtain detailed data upon request 
to our New York City Office. 





TAM 
PRODUCTS 


Registered 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 


Executive and Sales Offices: 
111 Broadway, New York City 


General Offices, Works and Research Laboratories: 
Niagara Falls, New York 
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Tronsformer Tanks 





....One or one thousand units 


KIRK flLum 


CUSTOM BUILT 


ELECTRICAL ENCLOSURES 


Whether Your Needs Are for Only One Unit or Thousands—If You 
Require an Intricate Control Desk or Large Quantities of Simple 
Assemblies—Send Your Problem to Kirk & Blum. 


Exceptional fabricating experience and facilities . . . that’s why 
KIRK & BLUM offers you exceptional service in fabricating elec- 
trical enclosures. There’s no limit on size, quantity, shape or in- 
tricacy. We build, to your exacting specifications, parts and assemblies 


of sheet steel, light plate stainless, aluminum, monel and other 
alloys in gauges to 2’. 


Over 47 years of experience guarantee you complete satisfaction. 


Write for your copy of the latest KIRK & BLUM Electrical Enclosures 


Booklet. For prompt quotation, send your prints to THE KIRK & 
BLUM MEG. CO.., 


312. Forrer St., Cincinnati 9, Ohio. 


Control Desks 
Instrument Panels 
Electrical Enclosures 
Control Panels—Cubicles 
Outdoor Electrical Enclosures 
Transformer Tanks—Test Stands 
Switch Gear Housings— Louvres 






- 


Control Panels 


ay 
KIRK’ Lum 
METAL FABRICATION 


We Bring Your Prints To Life 
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ized arrangements of cont 
varied, so that accidental 
be prevented. 

Wide variety of applications is mad 
possible by the availability of al 
standard accessories as: brackets hes 
dles, recessed housings, clips, oa 
covers and clamps. Dimensions a 
complete specifications are provided 
for a wide variety of models, To ob- 
tain a copy, write on letterhead re. 
quest to Elco Corp., M St. below Erie 
Ave., Philadelphia 24, Pa, 


acts may be 
mating can 





Book 


Reviews 





ASTM. Standards on Materials for 
Radio Tubes and Electronic De. 
vices and Electrical-Heating, Re- 
sistance, and Related Alloys. Pub- 
lished by the American Society for 
Testing Materials, 1916 Race St. 
Philadelphia 3. 244 pp, $2.75. 

The 1954 edition of this compilation 

includes in their latest form 44 widely 

used ASTM standards, including 30 

test methods; 10 specifications; and 4 

recommended practices. 

Materials and subjects covered in- 
clude: electrical-heating alloys; elec- 
trical-resistance alloys;  electric-fur- 
nace alloys, radio tubes, electronic 
devices, and lamps; _heat-resisting 
alloys; electrical contact materials; and 
thermostat metals. 

This new edition embodies numer- 
ous revisions of existing tests and 
specifications and much new material 
prepared since the previous edition. 
Included are 11 new standards and 
revisions of 23 of the methods in- 
cluded in the previous edition. 

A table of contents is included (by 
subject and ASTM serial designation). 


Heating Ventilating Air Conditioning 
Guide 1954. Published by The 
American Society of Heating and 
Ventilating Engineers, 62 Worth 
St., New York 13. 1128 pages of 
technical text plus 486 pages of 
catalog data. $10.00. 

This book, now in its 32nd _ edition. 

contains a great amount of informa- 

tion useful to designers of electrical 
equipment for the heating, ventilat- 
ing and air conditioning fields. Re- 
cent research conducted, or spon- 
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t seals 


A filter was re-designed to use 

fused edges, so that it Could be 
delivered to the customer's plant 
ready for assembly without any 
processing whatever. 








CCCCCECECLCCOCC COE COLE EEOO® 
° There's one for your application 


s MERCOID fron os ane. to 25 ames 


TILTING TYPES MAGNET OPERATED TYPES 





SP-ST. 10A. 115V., 5A.-230V. . 
SP-ST. 25A.-115V., 124%2A.-230V. : 





Available normal position “Open” Available normal position “Open” 


3 Wire SP-DT. 4A.-115V., 2A.-230V. or “Closed” 1A.-115V., 0.5A.-230V., or “Closed” 5A.-115V., 2.5A.-230V. 
or 0.9A. at 24 volts or less. 





ONLY MERCOID OFFERS 
@ VISIBILITY OF CONTACT ELEMENTS 


It can be instantly noted whether circuit is 
on or off. 


@ UNAFFECTED BY DUST, DIRT OR CORROSION 
Not subject to oxidation, open arcing, 
pitting or sticking. 

@ LONG LIFE 
Capable of indefinite operation—can provide 
a million “makes” and ‘‘breaks"” without dete- 
rioration—no maintenance required. 

OUR ENGINEERING DEPARTMENT IS AT YOUR SERVICE 

WRITE FOR BULLETIN NO. 46 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO 41, ILL. 
NEW YORK, 205 E. 42nd ST. . PHILADELPHIA, 3137 N. BROAD ST. 









Double Circuit, ST, 4A.-115V., 2A.-230V. 















SP-ST. 4A.-115V., 2A.-230V. 


SP-ST.1A.-115V., %A.-230V. 












you could print your own money... 


But those who've tried it report that the results are never 
worth the effort and trouble. 


That's how it is with coils, too. Why make your own—when 
in most cases we at Coto-Coil can make them for you faster, 
better and at less cost? We've had nearly 40 years of coil design 
and manufacturing experience. We know the 
best types of materials for each type of coil. 
We use automatic production equipment, the 
most modern testing devices. 












Find out how this combination can cut 
costs for you. 


Coto-Coil Company, 63 Pavilion Avenue, 


Providence 5, R. I. New York Office: 10 E. 
43rd Street, New York 17, N. Y. 
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sored at leading universities, by the 
ASHVE has influenced changes 
visions, and additions in many tik 
chapters. Among the chapters brough 
up to date are the following: Fuek 
and Combustion, Panel Heating : 
Cleaning, Automatic Controls, ang 
Electric Heating. In addition, oa 
other revisions of a less extensive - 
ture have been made throughout the 
book. A new chapter, Residential 
Summer Air Conditioning, has been 
added and describes current Practice 
in this rapidly developing application 
of air conditioning. 


The Insulation of Electrical . 
ment, edited by Willis Jackson 
Published by John Wiley & Selig. 
New York 16, N. Y., 340 pp, $7.75, 

The curricula of some of our leadin 
engineering schools still lack adequate 
courses in the materials and applica. 
tion of electrical insulation. As a mat. 
ter of fact, a thorough course on this 
subject is still the exception rather 
than the rule. Most specialists in this 
field acquire their knowledge in the 
post-graduate school of experience, 

It is for this reason that this book 
is a welcome addition to the technical 
literature bookshelf, for it is a com- 
pilation of lectures delivered at a post- 
graduate school held by the electrical 
engineering faculty at the Imperial 
College, London, during September 
of 1952. Each of the eleven chapters 
represents a lecture presented by a 
British authority, either from govem- 
ment or industry. 

In specific subject coverage, the 
book ranges from a historical survey 
of the developments of electrical in- 
sulation, through a discussion of the 
general properties of insulation in re- 
lation to its structure, to individual 
chapters on such subjects as _permit- 
tivity and dielectric loss, dielectric 
breakdown, classification and _ review 
of insulating materials, power cable 
and capacitors, electrical machines, 
and switchgear. The final chapter 
covers insulation testing in the labora- 
tory, factory and the field. 

The coverage of the materials them- 
selves is reasonably up-to-date, and 
includes the fluorocarbons, the pol- 
yester compounds as well as the poly- 
ester films, the silicones, and_ the 
epoxies. A discussion of the relatively 
new ferroelectrics is also provided. 
Tabular data, graphs, illustrations of 
components and equipments, and 
also chapter bibliographies are addi- 
tional features. The use of British 
proprietary names for certa’n ma- 
terials is a minor objection. 

The structural basis of the elec- 
trical and mechanical properties of 
insulating materials, and the mechan- 
isms of dielectric permittivity, loss and 
breakdown, are dealt with in detail 
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¢ All the sheets and strip that we sell 
are the dependable, top quality prod- 
ucts of United States Steel—manu- 
factured under close quality control 
that insures uniformity. And we, at 
U. S. Steel Supply, make certain 
that their quality is intact when you 
get your order . . . our sheets and 
strip are stored right and bundled 
right to arrive in top shape. 

Each U. S. Steel Supply ware- 


house has ample stocks of steel sheets 
and strip of various types, grades 
and sizes to fill your orders promptly, 
exactly. 

Next time you want good, depend- 
able steel with service to match, con- 


tact U. S. Steel Supply. Call us for: What you want 
hot rolled, cold rolled, Vitrenamel, When you want it 


galvanized, galvannealed, paint 


bond, corrugated, long terne sheets, At the right price 


and hot rolled or cold rolled strip. 


U.S. STEEL SUPPLY 


DIVISION 


General Offices Warehouses and Sales Offices 
208 So. La Salle St., Chicago 4, Ill. Coast to Coast 
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Ph il-tl J | 


Relay Requirements Fulfilled More Easily 
By Greater Diversity of Phil-trol Relays 


New Phillips Home Plant 


NEW FEATURES PROVIDE MORE NEARLY 
PERFECT RELAYS FOR THE MORE 
EXACTING REQUIREMENTS 


One of the more recently developed relay manu- 
facturing techniques is the method of utilizing 
aluminum time delay blocks in multi-contact 
time delay relays. These provide time delay 
features in a multi-contact relay, at the same 
time keep the unit weight as light as possible. 


COMPLETE FLEXIBILITY OF ALL COMPONENTS 


New methods developed at Phillips mean that 
relays for special or for complex control prob- 
lems, which formerly have required complete 
engineering from “‘scratch’} in many cases now 
can be produced much faster and at little or no 
increase in price over standard models. 

Coils in a wide assortment of winding types 
and characteristics at Phillips are now almost 
completely interchangeable during relay assem- 
bly. Relay functions calling for varying mar- 
ginal and timing values are easily fulfilled, as 
are requirements of operating values, timing 
sequence and release constants. 


WIDE CHOICE OF SPRING 
AND CONTACT COMBINATIONS 


The “custom” addition or omission of springs 
is accomplished just as easily. And variations 
of contact forms and of special contacts them- 
selves are standard practice at Phillips. 


POWER RELAY SERIES COMPLETE 


Requirements of aircraft and mobile equipment 
for relays to withstand severe shock and vibra- 
tion have caused important advancements in the 
design and construction of Phil-trol relays. 
There are many types of Phil-trol power relays 
which exemplify the benefit of Phillip’s extensive 
experience in this field. 

The type 27QA as illustrated is unexcelled in 
this field. The type 27QA has been universally 
accepted by leading aircraft designers as the 
ideal relay to withstand vibration and shock. It 
is utilized by almost all leading commercial 
aircraft in use today. 

A comprehensive Phil-trol engineering service 
is maintained chiefly to consider and recom- 
mend, without obligation whatsoever, whether 
or not there is a “standard” Phil-trol relay 
which will precisely fulfill rigid specifications 
with substantial savings in cost. 


PROGRESS is synonymous with Phillips. The 
company, beginning operations in 1946, is the 
leader in its field, with millions of dollars worth 
of Phil-trol Relays functioning in hundreds of 
different applications. More and more Design 
Engineers rely on Phillips for their relay and 
actuator needs, because they know that Phillips 
quality of product is maintained by unparal- 
leled excellence of all Phil-trol components. 
They have learned, too, that the Phil-trol line 
provides a broader selection of relay types, and 
greater flexibility within each type—permitting 
wider latitude in product design. Phillips 
management, ever mindful of the company’s 





Phil-trol Type 27GA Relay 





responsibility as a leading relay supplier, has 
continued to develop more, improved and 
strategically located manufacturing facilities, 

In July of this year Phillips moved into its 
new, modern, daylight-type home plant and 
offices (shown above) in Joliet, Illinois. In 
August, a new plant at Santa Monica, Cali- 
fornia, began operating. The modern, fully air- 
conditioned and air-cleaned plant at Santurce, 
Puerto Rico, producing high-quality aircraft 
Relays for more than two years, is being 
further expanded. Phillips future plans include 
additional expansions as customer needs in- 
dicate. 





@ 32 TAPPEC 
MOUNTING HOLES 


This type 27 relay is available in 1, 2, 3, 4, or 5 pole models, with 
single or double throw. Operating voltage up to 230 D.C., resistance 
up to 13,400 ohms. Minimum operating current is .001 amps. 
Available in dust cover, or hermetically sealed (as shown at right). 
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Twin Contacts Give Phil-trol Type 8 
Relays Exceptional Reliability 





Demands for reliable and fast-acting relays 
for applications where more rapid opening 
and closing of contact is required, resulted 
in the design of the Phil-trol Type 8 Relay. 

This series of relays features high sensi- 
tivity with immediate response, excellent 
adaptability for marginal operation, with 
fast, positive and reliable closing and open- 
ing. Then, to assure that these character- 
istics will maintain, the Type 8 Relays are 
given. “Y” springs, providing them with 
twin contacts which are operative in every 








Help Solve Your 
Relay Problems 
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Phil-trol Sales-Engineering Oftices 


COAST-TO -COAST 


59 W. Washington St., Joliet, Ill. 
Tel. Joliet 3-3431 


END VIEW 


SIDE VIEW 


circuit function. Long-life bronze bearings 
assure the maximum precision of operation. 

These units physically are compact and 
light in weight. Their coils may be single or 
double wound and, if desired, equipped for 
slow release or for slow operation. They 
operate up to 230 volts D.C. Come in 3 
different forms with maximum pile-up of 10 
springs. Their dimensions are 13%” wide x 


833 Ellicott Square Bldg., Buffalo 3, N.Y. 
Tel. Madison 3306. 


2044 Graybar Bldg., 420 Lexington Ave., 
N.Y. 17, N.Y. Tel. Murray Hill 5-9103. 


Western Savings Fund Bldg., Broad and 
Chestnut, Philadelphia, Pa. 
Tel. Kingsley 6-2480. 

311-315 Georgia Savings Bank Bldg., 
84 Peachtree St., N.W., Atlanta 3, Ga. 
Tel. Cyprus 7381. 


12812 Puritan Ave., Detroit 27, Mich. 
Tel. University 1-7311. 


12417 Cedar Road, Cleveland 6, Ohio. 
Tel. Erie View 1-0054. 


5410 Wilshire Blvd., Los Angeles 36, Calif. 
Tel. Webster 3-6405. 

2910 Nebraska Ave., Santa Monica, Calif. 
Tel. Van Nuys, State 9-4887. 


216 First Ave., N., Seattle 9, Wash. 
Tel. Eliot 6981. 


180 University Ave., Palo Alto, Calif. 
Tel. Davenport 3-3288. 


| Let Phil-trol Progress 






27%" long. For heavy-duty service and long 


life these relays are unexcelled. 


3014 So. Cherry Way, Denver 20, Colo. 


Tel. Skyline 6-2555. 


‘Most All Phil-trol Relays Are Now Available Hermetically Sealed 


Advancements in hermetic sealing pioneered 
at Phillips produce an utterly complete pro- 
tection of proper relay function. Techniques 
known only at Phillips are acknowledged 
to deliver hermetically sealed relays su- 
perior to any other similar products in 
the field. 

In general, Phil-trol Relays are mounted 
on the proper base assemblies, with 
INFRARED soldering used to affix the 
glass header. Hydraulic crimping then 
closes all seams of metal housings to com- 
pletely enclose the relays, and seams are 
permanently soldered. Then each enclosure 
is exhausted to a few microns of pressure, 


Phil-trol Type 8QA Relays [_} 
Name 
; Company 


Street 


City- 


removing all trace of moisture or of gas. It 
next is thoroughly flushed with chemically dry 
nitrogen. Again exhausted. Then once more 
pumped full of dry nitrogen to at least one 
atmosphere of pressure. The evacuating tube 
is now pinched off and solder-sealed. A 
coat of finishing paint over primer still 
further protects and “dresses” each unit. 
Phil-trol Relays protected by Phillips unique 
hermetic sealing are available for virtuaily 
every circuit purpose and requirement. The 
20445 Phil-trol Sealed Relay shown here 
accommodates the type 27QA Relay. It has 
studs and individual terminals. Terminals 
are rated at 25 amperes. 


ear ee eee eee ee ee ee 
PHILLIPS CONTROL CORP., Dept. EM. Joliet, Ill. 


Gentlemen: Please send me your General Catalog i ..] 


I am personally interested in Phil-trol Type 27 Relays [] 


Phil-trol Hermetically Sealed'Relays [_] 


Zone 


__State 








HOW CHACE 
THERMOSTATIC 
BIMETAL 
CONTROLS THE 


Product of General Electric 
Small Appliance Division 
Ontario, California 
(Ge 


Sa/ 
, 





Guace Thermostatic Bimetal meets the exacting specifications 
for the new General Electric Automatic Visualizer Iron Model F-33. 
Features of this beautiful design are its Visualizer Fabric-Dial, 
automatic signal light, light weight of less than 2% pounds and 
extra-large soleplate. 


The controlling element (A) is composed of two types of 
thermostatic bimetal welded together. The heavier gauge and the 
slower of the two to respond is mounted on the soleplate and 
bends downward as the temperature of the soleplate increases, 
breaking the circuit at the contacts (B). The lighter and more respon- 
sive section of the element carries the mounting bracket for the 
insulated adjusting screw (C). The faster action of this section 
causes a more rapid make and break and a steady control of heat 
for various fabrics. When the points are closed, the safety light 
flashes on for a few seconds while the current brings the plate 
up to the correct temperature. Turning the Visualizer cam (D) 
raises and lowers the ceramic-tipped contact arm; the narrower 


the gap, the longer the current flows through the plate. 


Chace furnishes thermostatic bimetal in 29 types, in strip, 
random length coils or in complete elements fabricated and assem- 
bled to your specifications. Before development of your new 
controlling, indicating or protecting device, read our booklet, 
“Successful Applications of Chace Thermostatic Bimetal,” contain- 
ing valuable engineering data. Write for it today. 


W. M. CHACE CO. 


1608 BEARD AVE., DETROIT 9, MICH. 
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in chapters 2, 3 and 4, Discussion ; 
thorough, although not in mathe 7 
cal terms. — 

This emphasis stems from the co 
viction of Dr. Jackson, and etek 
ably of the participants in this lecture 
series, that the “work of chemists 
physicists, and metallurgists is becom, 
ing increasingly significant and jn con- 
sequence the electrical engineer must 
come to know and understand more 
about what these people are doin 
which means that he must learn cant 
thing of the language and the phe. 
nomena of the solid state and beg; 
to think in terms of electronic, atomic 
and molecular processes.” 

It might be mentioned that some 
of the same conviction has been the 
basis for many of the articles on elee. 
trical insulation that have appeared 
in the pages of ELECTRICAL Many. 
FACTURING. 





Men 


in Industry 





William W. McDowell, former di- 
rector of engineering, has been elected 
vice president of International Busi- 
ness Machines Corp., New York. Mr, 
McDowell is in charge of the com- 
pany’s research and engineering de- 
velopment work. 


Moloney Electric Co., manufacturer 
of transformers and located in St. 
Louis, has appointed as assistant chief 
engineer and vice president, Howard 
D. Tindall, formerly section engineer 
of the Distribution and _ Specialty 
Transformer Divisions. Mr. Tindall 
was graduated with a B.S. in electrical 
engineering from Ohio State Univer- 
sity and joined Moloney in 1940 as a 
design and development engineer, 
where he was instrumental in the de- 
velopment of the company’s Hiper- 
Core and Sealed Dry Type Trans- 
formers. 


At Mills Industries, Inc., Chicago, 
John H. Zauner has been appointed 
chief engineer. Formerly Mr. Zauner 
was chief engineer of all ordnance de- 
velopment and production programs 
at the Eureka Williams Co., Div. of 
the Henney Motor Co. During World 
War II, he was senior engineer at the 
Applied Physics Laboratory of the 
Johns Hopkins University and was te- 
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vilicone News 


FOR DESIGN ENGINEERS 


HYBRID HOPS HEAT HURDLE 


SILICONES RAISE TEMPERATURE LIMITS; 
OFFER PRODUCT DESIGNERS NEW FREEDOM 
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COURTESY WESTINGHOUSE ELECTRIC CORP 


"Electronic Eye’’ 
heat control system for electric range surface units 
is a thermistor embedded in Silastic* paste. Flex- 
ible Silastic insulated cable connects the thermis- 
tor to exterior wiring, and the Electronic Eye 
itself is isolated in the center of a flexible Silastic 
diaphragm. The Silastic components have stood 
up under boiling water, oil, grease, coffee, and 
syrup, as well as accelerated life testing equivalent 
No. 


The heart of the Westinghouse 


to 15 years of actual service. 77 


COURTESY PRATT & WHITNEY AIRCRAFT 


Silastic-coated glass cloth gaskets have been the 
standard seal for rocker boxes on the giant PEW 
Wasp Major aircraft engines for over 8 years. 
No other material has ever been found with an 
equal ability to make and hold a tight, 
seal in 


resilient 
contact with hot oil at operating tempera- 
tures in the order of 450 F. No. 78 


COURTESY HOUDAILLE- 
HERSHEY CORP. 

High viscosity Dow Corning 
200 Fluids are used in this 
torsional vibration damper 
designed for crankshafts of 


diesel and automobile en- 
gines. The relatively con- 
stamt viscosity of silicone 


fluids over a wide tempera- 
ture range and their ability 
to withstand constant shear- 
ing without breaking down 
the principle of 
damping practical 
this device. 


make vis- 


cons nm 


No. 79 


T.M. REG. U. S. PAT. OFF. 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 


After 11 years of commercial production, 
Dow Corning silicones continue to make 
news in heat-resistant uses. This new class 
of semi-inorganic materials, with its basic 
structure of silicon and oxygen atoms, has 
proven useful in every industrial field where 
greater heat resistance is required of non- 
volatile fluids, flexible insulating varnishes, 
lubricants, laminates and rubbers. 

Because of the greater stability of their 
silicon-to-oxygen linkages, silicones behave 
about the same in the 400 to 700 F tem- 





Silicone and its chemical cousin glass combine 
here in lightweight structural parts for hot jobs. 
Dow Corning 2106 is used to bond glass cloth to 
form laminated tubes, ducts, plates and bhoney- 
comb structures. Light, strong and arc-resistant, 
these parts stand 500 F continuously and short 
time exposures as high as 700 F. No. 80 


Relative inertness and incompatibility coupled 


with a high degree of resistance to breakdown at 
molding temperatures have made silicone mold 


release 


agents standard equipment in the rubber 
and plastics Unlike mold 
lubricants, silicones cannot decompose at operat 


ing temperatures to form 


industries. organic 


a carbonaceous residue 


No 


on mold surfaces. 8] 


perature range as organic materials do at 
250 to 350 F. Translated into actual 
practice, this means that silicone insulated 
motors deliver up to 50% more power per 
pound and last at least 10 times longer. 
Silastic, the Dow Corning silicone rubber, 
stays elastic after long exposure to the kind 
of heat that either melts or hardens organic 
rubbers. Silicone resin based paints hold a 
film for years on surfaces hot enough to 
blister conventional coatings in days. 


As a result, troublesome maintenance and 
production problems have been solved with 
Dow Corning silicones. And by freeing 
designers from the temperature limitations 
of organic materials, Dow Corning sili- 
cones have given rise to hundreds of new 
and improved products. A few examples 
are shown and described on these pages. 
Many of them would have been impractical 
or even impossible without silicones. 


Dow Corning silicones have, in fact, pene- 
trated industry to a degree which is hard 
to believe. Housing, transportation, cloth- 
ing, the very food we eat — all have 

(continued pg.2) 





COURTESY THE REDMOND CO 


Spraying dies with Dow Corning Mold Release 
Fluid provides easy release of aluminum or zinc 
die castings. 
the 


leat € 


Molten aluminum does 
film on the die to smoke, 
a hard, carbonaceous deposit. 


mot cause 
silicone fume or 


No. 82 
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DOW CORNING 
PUBLICATIONS 
ON NEW 
DEVELOPMENTS 
AND TECHNICAL 
DATA.... 


Now—SILASTIC RTV—the Dow Corning silicone 
rubber that’s room temperature vulcanizable! 
Excellent for durable, weather-proof, resilient in- 
sulations, encapsulations and seals for electronic 
components. No. 88 


Vv 


Magnet wire made with Dow Corning 1360 Wire 
Enamel extends operating temperature and life 
of electrical coils where winding space is at a 
premium. Flexibility, toughness, and dielectric 
strength compare favorably with those of the 
best organic wire enamels. Life expectancy at 
180 C is in the range of 50,000 hours compared 
with 200 hours for wire insulated with con- 
ventional enamels. No. 8&9 


Vv 


Silicone pressure sensitive adhesives that stick to 
almost any material, retain useful bond strengths 
at temperatures from —67 to 480 F. Uses include 
bonding silicone treated electrical insulating 
materials, sealing and wrapping tapes and 
assembly of small electronic parts prior to 
mechanical installation. No. 90 


Vv 


Heat-stable, nonflammable, foamed structures 
can be produced from two new Dow Corning 
expansible resins. Such structures resist direct 
flame and thermal shock; undergo practically 
no structural or dimensional change at 700 F; 
show less than 0.05 percent moisture absorp- 
tion after 7 days at 96 percent 
humidity. Both resins can be expanded to 
densities of 6 to 24 pounds per cubic foot. No. 91 


V 


The Reference Guide to Dow Corning Silicone 
Products briefly describes the properties and 
applications of all the most commonly used 
silicone products. Many manufacturing plants 
have requested copies for distribution to each of 
their design and material engineers. No. 92 


Vv 


“What's a Silicone?” is the title of a 32 page 
booklet which answers that often asked question 
in semi-technical terms. Indexed and illustrated, 
this booklet has earned an international reputa- 
tion as the most interesting and informative 
description of silicones ever published. No. 93 


relative 
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HYBRID HOPS HEAT HURDLE (continued) 
been either improved or processed faster 
and at less cost with silicones. 


As their applications multiply, Dow 
Corning silicones are being produced in 
increasing variety and utility. First in 
commercial production, and backed by 
expert research and able product develop- 
ment, Dow Corning is producing more and 
better silicone products than ever before — 
and at less cost. In contrast to the trend of 
steadily rising prices these last few years, 
Dow Corning silicones steadily dropped in 
price as production mounted. 


These are some of the reasons why more 
and more designers, engineers and main- 
tenance men look first to Dow Corning 
silicones for the solution to their high tem- 
perature problems. 





These stationary diesel exhaust mufflers were both 
finished with aluminum pigmented paint the 
same day. The coating on the stack at left was 
formulated with a silicone resin vehicle; that on 
the right with a high temperature organic resin. 
After a year of service at surface temperatures in 
the range of 500 F, the silicone-based finish is 
relatively unchanged. The organic coating has 
corroded almost completely away. No. 83 





Providing 10 or more times the life of organic 
grease in high temperature motor bearings of the 
plain or shielded type, Dow Corning 44 Grease 
makes permanent lubrication a practical reality 
in sealed bearings operating at temperatures from 


— 30 to 350 F. No. 84 


The generator and motor drive of the 
motive” lift trucks built by Automatic Transpor- 
tation Co. of Chicago are wound with silicone 
(Class H) insulation for protection against heavy 


“Dyna. 


overloads and excessive 
Transportation engineers 


moisture. Automatic 
report that "‘silicone 
insulation is used because it contributes to longer 
life and can take harder abuse than other insulat- 
ing materials. Since we adopted it 7 years ago, 
we have never, to our knowledge, 


due to insulation failure.” 


lost a motor 


No. 85 


The platinum grey, 
modified silicone finish 
on this space heater 
showed no discoloration, 
checking or powdering 
after 500 hours at 450F. 
The finish is hard ( bet- 
ter than 5H) yet flex- 
thle (takes 180° bend 
on 20 gauge steel over 
lg inch mandrel). 
No. 86 





COURTESY DUOTHERM DIVISION, MOTOR WHEEL Corp, 





PHOTO COURTESY FORD MOTOR CO. 


Over 7200 trolley bearings are used in the core 
oven conveyor system of the Ford foundry. Each 
bearing is exposed to oven temperatures ranging 
from 550 to 700 F several times daily. Dow 
Corning 41 Silicone Grease, refreshed occasion- 
ally with Dow Corning 710 Silicone Fluid, bas 
been giving satisfactory service here for years. 


No. 87 





Dow Corning Corporation, Dept. AEI-21, Midland, Michigan 
Please send me: 7] 78 79 80 81 62 83 84 85 8&6 
87] 68 89 90 91 92 93 
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Silicone News is edited for product design and development 


engineers by DOW CORNING CORPORATION, MIDLAND, MICHIGAN 
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nsible for development and_pro- 
Teton of all safety devices and arm- 
= mechanisms used in Navy prox- 
imity fuses. 

Richard A. Humphrey has been ap- 
1 chief-research and develop- 
Mvcalex Corporation of 
manufacturer of glass- 


pointec 
ment of the 
America, mM, as, 





RICHARD A. HUMPHREY 


bonded mica insulation. Mr. Hum- 
phrey has been active for the past 8 
years on research on synthetic mica 
leading to its manufacture on a com- 
mercial basis. 


E. Finley Carter, vice president and 
technical director of Sylvania Electric 
Products Inc., N. Y., has joined Stan- 
ford Research Institute as manager 
of research operations. Mr. Carter 
will supervise the three research 
divisions carrying SRI’s main _pro- 
grams and projects; physical sciences, 
engineering, and economics. Mr. Car- 
ter will assume his duties with the 
Institute on Oct. 1. He will retain 
his association with Sylvania, however, 
assisting in contracts with the Depart- 
ment of Defense and consulting on 
major research and development con- 
tracts. 


To hold the newly created post 
of vice president-engineering, Temco 
Aircraft Corp., Dallas, Texas, has se- 
lected I. Nevin Palley, formerly chief 
of missile design at Chance Vought 
Aircraft, Inc. In his new post, Mr. 
Palley will have complete responsi- 
bility for Temco’s engineering and 
electronic activities. 


Formerly associate director of re- 
search at the Naval Research Labo- 
ratory, Washington, Dr. Ernst H. 
Krause is now director of the Research 
Laboratories, Missile Systems Div., 
Lockheed Aircraft Corp., Van Nuys, 
Calif. Dr. Krause has long been as- 
sociated with missile and nuclear 
weapons development activities at 
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precision 
potentiometers 


by DedUR 


Simplify your design problems 





non-linear function 
external phasing 
potentiometers 


© Logarithmic, sine-cosine and other 
shape functions 


© Multiple, adjustable taps 

© Unitized design for universal coupling 

® Precision machined aluminum 
housing 


® Servo or single hole mounting 


Our engineering department can supply linear 
as well as non-linear potentiometers on short 
notice for tests and approval. Write 
DeJUR-Amsco Corporation, Dept. ECM-29. 


Electronic 
Sales e 
Division 


45-01 NORTHERN BLVD., LONG ISLAND CITY 1, N 


+: 


STANDARD AND POWER 
POTENTIOMETERS 





SERIES C-200 * 
FULLY ENCLOSED ' 
HIGH PRECISION 
POTENTIOMETERS 


OPEN VIEW SHOWING DRIVE END 


SEALED METERS 
SQUARE AND ROUND 


FULLY ENCLOSED 
POTENTIOMETERS 


HIGH RESOLUTION 
POTENTIOMETERS 
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How new Edison 
Relay with 
polarized operation 
helps simplify 
design problems 


Current flow deflects the rotor of Edi- 
son’s Sensitive Magnetic Relay in a 
direction determined by current polar- 
ity. Changing the operating current 
gradually causes the moving contact to 
follow the rate of change until it touches 
one of the stationary contacts. This 
basic operation adapts the Edison Relay 
for use as a null detector in a bridge 
circuit — and as a sensing element in a 
contactor servo circuit. 

For designers of electronic equipment, Edison’s 
Sensitive Magnetic Relay — a product of the 


world-famous Edison Laboratory—offers other 
outstanding features: 





> Low power operation — Standard types close 
on input currents as low as 30 microamperes 


— available in special circumstances for even 
lower current. 


> Versatility —Interchangeable coils can be sup- 
plied with resistances from 0.5 to 23,000 ohms. 
Normal closing power may be increased 
10,000 times without adverse effects. 


> Contacts — Platinum-iridium wire, either 
SPST or SPDT, with capacity of Y% ampere at 
28 volts D.C. non-inductive. 


> Stability — Test relays have exceeded 
8,000,000 cycles without calibration change. 


>» Shock and vibration resistant — Relay will 
withstand shock of 50 g’s in all planes without 
damage. 


Write us for complete data on this new 
Edison development. 


QO Edivon. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. 


INCORPORATED 
INSTRUMENT DIVISION ® 53 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 
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NRL, the Los Aiamos Scientific [, bo 
ratory and the Atomic Energy C, , 
mission. _ 


Appointment of J. L. 
chief engineer has been announced by 
Resdel Engineering Corp., Los he 
geles. Mr. DeDiemar was formerly 
employed as a design specialist 7 
Convair, and as an electronics en : 
neer at Gilfillan Bros., Ine. In “i 
new capacity, Mr. DeDiemar will be 
in charge of engineering projects, jn. 
cluding electronics research and d 
velopment work for industry and ‘a 
armed forces. 


DeDiemar as 


M. N. Halberg has been named ap- 
plicaticn engineer of General Electric's 
Large Motor and Generator Depart- 
ment. Mr. Halberg, who was formerly 
associated with G.E.’s Industrial Ep. 
gineering Section, will be responsible 
for application engineering service jp 
connection with the design as well as 
the manufacture, sale and servicing of 
the products of the department, Mr. 
Halberg is a Fellow of the American 
Institute of Electrical Engineers. 


As chief engineer for its South 
Philadelphia, Pa., Steam Division, 
Westinghouse Electric Corp. has se. 
lected C. B. Campbell. In his new 
position, Mr. Campbell will advise 
and guide the division on all engi- 
neering matters, including research, 
new developments, and _ laboratory 
operations. 


Named to new posts at the Allis- 
Chalmers Norwood Works are Thom- 
as C. Knudsen, Vernon B. Honsinger, 
and Dwight H. Lory. 

Mr. Knudsen, formerly manager of 
the Texrope drive section has been 
appointed assistant to the general 
manager in charge of the mechanical 
product development Laboratory. Mr. 
Honsinger, who was formerly engi- 
neer-in-charge, research laboratory, 
has been named assistant to the gen- 
eral manager in charge of the elec- 





The Air Force urgently needs 
civilian electronic engineers and 
physicists. Men with experience 
or training in electronic research 
and development, or in the in- 
stallation or maintenance of 
fixed plant facilities, are urged to 
apply for positions paying from 
$3410 to $9600 per annum. Free 
on-the-job graduate degree 
training is offered by Syracuse 
University College of Engineer- 
ing. Address: Professional Re- 
cruiting Officer, Griffiss Ai 


Force Base, Rome, N. Y. 
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PURCHASE ORDER 
NUCLEONICS DIVISION 


NERAL @ ELECTRIC 


ALLE . DU MONT LABORATORIES, INC. 
s anne ST., EAST PATERSON, N. J. 


URTHASE ORDER NO. 










Westinghouse : 
29 Wis Am aoe ante 


STROMBERG-CARLSON COMPANY 


| PURCHASE ORDER ROCHESTER 3, N. Y. 
EE. ; 

vuRcHAsE ORDER 
 MOTORO LE yg 509201 P = 
: | “Tones oat 509201 Ped 






EL f7/PHLCoN PHILCO CORPORATION 
ovaiiry GOVERMENT AND INOUSTRIAL DIVIRON + PHILADELPHIA 14, PA, 


TS rgwS FASTENER CORPORATION 
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ELL LE ATORIES 
e LABOR 
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CHELSEA 3.1900 
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For Electronics: 
Faster Assembly... 
Better Design 


Why do leading electronic manufacturers order 

and re-order Simmons’ QUICK-LOCKS in quantity ? 

For good dollar-wise reasons: 

IN ASSEMBLY— 

* No special tools are needed for installation. 

* Flexible mounting takes care of curved sheets 
and misalignment. 

* Various material thicknesses can be handled. 

IN DESIGN— 

* Initial loads taken by helical spring. Increased 
loads carried on solid supports. 

* 90-deg. rotation locks and unlocks fastener. 

* Stud is self-ejecting when unlocked. 

* Stud is self-aligning. Makes mounting and de- 
mounting detachable panels simple. 


QUICK-LOCK can help reduce your assembly costs 
and can add unusual advantages to your designs. 
Send for data and samples today. 


SIMMONS FASTENER CORPORATION 
1752 No. Broadway, Albany 1, New York 









QUICK-LOCK 
SPRING-LOCK 
ROTO-LOCK 
LINK-LOCK 


DUAL-LOCK 
TUS melt 


NEW 36-PAGE CATAL CG WITH APPLICATIONS 


SEND FO} 


Fasteners that improve products 
and reduce assembly costs. 
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it’s MeWeeee 


improved connector for 
fiquid-tight flexible conduit 


(Sealtite or equivalent products) 


HIGHLY EXTRA 
EFFICIENT STRONG 
GROUND GRIP 





PERMANENT 
DISPLACED on 
BENDING 


PYLE-NATIONAL 


“CT” series Connectors offer 
all these advantages 


EXTRA STRONG GRIP 
- Compression force applied against 

body shank—not against the conduit 
alone, making a vise-like clamp. 

® Gripping is well behind end of flexible 
conduit for firm anchorage. 

@ Pliable seamless sleeve makes a plastic- 
to-plastic grip with the conduit sheath 
... thereby avoids cutting and abrasion 
common to metal sleeves. 


PERMANENT SEAL 

®@ Plastic Sleeve and Conduit Sheath have 
equivalent physical characteristics there- 
fore the seal will last the life of the 
conduit. 


HIGHLY EFFICIENT GROUND 

@ Less than 10 millivolt drop. 

® Tapered body shank, makes a firmly 
wedged contact with the flexible metal 
conduit. 


DISPLACED BENDING ACTION 

@ Tapered body shank is elongated to 
extend beyond gland nut, thus avoiding 
short radius bends which shorten the life 
of the conduit sheath and the perma- 
nency of the joint. 





"CT" series connectors can 
be installed assembled. 
Available in Straight, 45° 
and 90° types for %” to 2” 
conduit. Meet U/L and J.1.C. 
standards. 
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Kostner Avenue 


1388 North 
Chicago 51 


Illinois 
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trical product development labora- 
tory. Formerly the assistant manager 
of the Texrope Drive Section, Mr. 
Lory is now manager of that section. 


Jay W. Forrester, director of the 
Digital Computer Laboratory at the 
Massachusetts Institute of Technol- 
ogy, has been awarded the honorary 
degree of Doctor of Engineering by 
the University of Nebraska. The cita- 
tion honored him as a “Gifted engi- 
neer . . . ingenious inventor in the 
field of electronics as applied to na- 
tional defense regards . . . skillful co- 
ordinator of pure science and engi- 
neering design... ” 

Dr. Forrester was a member of the 
staff of the MIT Radiation Laboratory 
during World War II and, in 1947 
joined MIT’s Servomechanisms La- 
boratory, later becoming director of 
the Digital Computer Laboratory. 


The Radio Corporation of Amer- 
ica has advanced John L. Franke to 
chief engineer, engineering depart- 
ment, RCA Victor Radio and “Vic- 
torola” Division. At the same time, 
Alexander D. Burt was named man- 
ager of record changer engineering 
and Paul R. Bennett was appointed 
manager of radio and phonograph en- 
gineering, both reporting to Mr. 
Franke. All three appointees were 
formerly staff engineers in the RCA 
Victor Home Instrument Division. 


The Rome Cable Corp., Rome, 
N. Y. has appointed Glenn Koger as 
manager of its Torrance, Calif., plant. 
Mr. Koger, an electrical engineering 
graduate of Kansas State College, was 
associated with General Electric for 
19 years, 17 of which was spent in the 
insulated wire department in Bridge- 
port, Conn. During the Korean War, 
Mr. Koger served as a member of the 
National Advisory Committee of the 
Insulated Wire Industry, working 
with both the National Production 
Authority and the Office of Price Sta- 
bilization. 


Engineering Vacancies 


Applications for positions 
paying up to $8360 per annum 
are now being received at the 
U. S. Naval Station, U. S. Naval 
Air Missile Test Center, Point 
Mugu, Calif. A wide variety of 


openings are available for me- 
chanical, aeronautical, and elec- 
tronic engineers, as well as for 
other specialists. Further infor- 
mation may be obtained from 


R. A. Riebow, Employment 
Superintendent, at the address 
given above. 











STANDARD 


of Quality, 
Durability and Life 





Years of trouble-free per- 


formance on the most diffi- 
cult of assignments have won 
top recognition for Durakool 
Mercury Tilt Switches. High 
temperatures, fast cycling 
and 24 hour schedules taken 
in stride. 


to 65 
Send for Bulletin 


7 sizes, | 


amperes. 


$25. 





WITHSTANDS 






HIGH 





See telephone directory for local 
distributor or write 


DURAKOOL, INC., Elkhart, Indiana 


WTR) yy, 


ALL-STEEL MERCURY SWITCHES 





ELECTRICAL MANUFACTURING 













| New CLARE Type LG Relay increases 


fife expectancy of electromechanical 
latching relaysto = j\\_ 


millions of operations 


1 
2 
3 
4 


CLARE Type LG Electromechanical Latching Relays 
were designed to meet the punishing service require- 
ments of an internationally known business machine 
manufacturer. Where other such relays measured 
their life cycles in thousands, Type LG a-c relays are 


TYPICAL CIRCUIT FUNCTIONS 


Hold contacts operated any length of time 
without consuming power. 


Operate contacts over one lead; 
release them over another. 


Act as overload relay—electrically reset 
from remote point when tripped. 


Act as interlocking relay pair on either 
a-c or d-c—or on combination of both. 


eer ons 





a2 BUY 12 ‘4 > 


still operating satisfactorily at well over 15,000,000 
operations. 

The assembly shown consists of two CLARE Type GAC a-c 
relays with interlocking armatures. They are aligned one above 
the other on a common mounting bracket to save chassis space. 
The assembly may also consist of two Type G d-c relays, or 
one a-c and one d-c relay. 


3 


Relay operation is as follows: 


When either relay is energized while the other, deenergized, 
relay is latched up, it will unlatch the other relay, allowing 
it to restore, and will latch itself up. 


When either relay is energized while the other is already 
energized, it will operate its own contacts without latching 
up, and without affecting the other relay. It will release as 
soon as its coil circuit is opened. The two relays, however, 
can be interlocked electrically so that both coils cannot be 
energized at once. 


When either relay is deenergized while the other relay is 
energized, the other relay will become latched up. 


For full information on this new relay or for consultation 
on any relay problem, we invite you to contact your nearest 
CLARE sales engineer or write to C. P. Clare & Co., 3101 West 
Pratt Blvd., Chicago 45, Illinois. In Canada: Canadian Line 
Materials Ltd., Toronto 13, Ontario. Cable Address: CLARELAY. 


Write for Bulletin 118 
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GLARE RELAYS 


FIRST IN THE INDUSTRIAL FIELD | 


+ ain 








Specifications 


MECHANICAL: 


COILS: 
D-c, single-wound, up to 25,000 
ohms; double-wound—( 
only) to 5000 ohms each winding. 
MAGNETIC CIRCUIT: 
Armature and heel piece of low-loss 
iron provide efficiency comparable 
to that of Type G or Type GAC relay. 


RESIDUALS: 


Fixed (plate) or adjustable (lock 
screw) on d-c relays. 


ARMATURE LATCH: 


modern 
maximum wear resistance. 


CONTACTS: 
Forms A to E available. Maximum 
of 6 springs per relay. 

WEIGHT: 
Net (approx. 1 Ib. Shipping—2 Ibs. 


COIL VOLTAGE: 
(Maximum) a-c, 220 volts, 20 to 
120 cycles; d-c, 220 volts. 

COIL RESISTANCE: 
A-c, wound to number of turns speci- 
fied, plus or minus 5%; d-c, resist- 


COIL DISSIPATION: 
(Maximum) For continuous duty : 
a-c, 10 va; d-c, 6 watts. . 
AMPERE TURNS REQUIRED: 
is alanis sham 
HIPOT TEST: . . 
Standard, 1000 volts rms. 





Here’s the Helper Your Big — 
Reproduction Machine Needs! 








Mode! 100 
only 


$4950 


Specification Sheets, Check Prints 
and Engineering Changes Reproduced 
When You Want Them! 


It just isn’t common sense, is it, to 
tie up your big reproduction ma- 
chine running pre-cut sheets? And 
now you don’t have to. There’s a 
new, economical unit that you can 
use for just this purpose. 

The new Copyflex Model 100 has 
an 11-inch printing width. It oper- 
ates up to 12 feet per minute and 
reproduces up to 300 copies in one 


chines, the Model 100 is clean, quiet 
and odorless ...no ammonia or 
ozone vapors. No installation prob- 
lems. It is so compact you can lo- 
cate it anywhere and anyone can 
operate it. 

If you are tying up your big re- 
production machine running pre- 
cut sheets, let us show you how 
the new Copyflex Model 100 can 





short hour at a cost of less than 


2¢ each. 
Like all Bruning Copyflex ma- 


save you time and money. Mail us 
the coupon below for full partic- 
ulars of this new Copyflex. 








yg oo ee oe ee ee oe ee ee ee ee ee oe oe ——_— — “~~ 

! Charles Bruning Company, Inc. 1 

| 4700Montrose Ave.,Chicago41,Ill.,Dept. 209 | 

\ Please send me more information about the | 

Bruning Copyfiex Model 100. 

- Name Title | 

\ i 

OpyFlex | conve ! 
Copies anything drawn, printed, BN a aitemiidnactepsoeniuliitguicinsiodiy= | 
written, or typed on ordinary | 1 
translucent paper—in seconds. . City Zone ___ State ; 


CHARLES BRUNING COMPANY, INC. - 4700 MONTROSE AVE. - CHICAGO 41, ILL. 
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Option to acquire Potter & Brum. 
field Manufacturing Co., Inc., Prince 
ton, Ind., has been exercised by liens 
ican Machine & Foundry Co., New 
York. AMF expects to acquire the 
firm as a wholly owned subsidiary 
Makers of electrical relays, fractional. 
horsepower motors, and electro-me. 
chanical assemblies, Potter & Brum. 
field has three plants with a total of 
41,000 sq-ft in Princeton, with ap 
additional 20,000 sq-ft under cop. 
struction. No change in management 
is contemplated. 


Jarco Services, Inc., 725 South Erie. 
Tulsa, Okla., is a new corporation 
formed to manufacture electrical and 
electronic control and instrument sys- 
tems. 


In order to increase production and 
facilitate development of new prod- 
ucts, American Solder and Flux Co, 
Philadelphia, has moved to larger fa- 
cilities at 19th and Willard Sts., in 
that city. The company manufactures 
soldering, brazing and welding fluxes. 


Automatic control components for 
all types of original equipment will be 
designed and manufactured by the 
newly organized Control Products Co., 
Inc., Noblestown Rd., Oakdale, Pa. 


The Computer Research Corpora- 
tion of California, Hawthorne, Calif., 
is now known as the Electronics Divi- 
sion of The National Cash Register 
Co. NCR purchased the controlling 
interest in Computer Research in 
1953, and made the company a wholly 
owned subsidiary with the purchase 
of the remaining stock early this year. 
As an NCR division, the former com- 
pany will manufacture electronic com- 
puters for business applications, in 
addition to its present line of com- 
puters. 


Technical and commercial informa- 
tion on General Radio Co. products 
may now be obtained from a branch 
engineering and sales office recently 
opened at 8055 13th St., Silver Spring, 
Md. 


The Pyle-National Co., Chicago, 
manufacturers of electrical and ait- 
conditioning equipment, is establish- 
ing a new Plastics Division for the 


ELECTRICAL MANUFACTURING 


SEPTEMBER 








Before we accept your order for Fasco 
Motors we have to have complete in- 
formation on the application. 

There’s a good reason. 

Of course, we have to have such 
obvious data as physical dimensions 
and power required. But a dozen other 
factors—such as duty cycles, ambient 
temperatures, required starting torque 
—are equally important. 

Unless a// these elements were con- 


Small motors and blowers for industry 


1954 


For industry, Fasco makes small 
motors (1/500 to 1/8 hp). Most of 
them are shaded pole motors, in 
2-pole, 4-pole, or 6-pole speeds. 


sidered carefully, you would get just 
another run-of-the-mine motor for 
your product. 

That's why we ask for complete in- 
formation about any product where a 
Fasco Motor is to be applied. With 
this information—and a test model of 
your product—we can specify a motor 
that’s right, and prove it. 

That’s good business—for you, and 
for us. It takes time, so write us now. 


ASCO 


SS ee a 


ROCHESTER 2, NEW YORK 












We match motors to your needs 
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development and sale of fibrous. la 
| reinforced polyester resins, Rober R 

Clark, formerly with Respro Inc, 
Cranston, R. I. has been appointed 
manager of the division. In line With 
this expansion, Pyle-National wil] in 
crease its plant facilities. The mene 
is part of an overall company ex. 
pansion program now underway. _ 


General Electric has formed a 
Chemical and Metallurgical Division 
that includes the former Chemical 
Division and the Carboloy Depart- 
ment. Under the new Organization 
arrangement, the former Chemical 
Division's four operating departments 
will remain unaffected. 

The new division will be made up 
of five operating departments: Cay. 





r»0loy, astics, Silicone Prod 
PE P bol Plasti Sil ucts, 
1Yo"” Chemical Materials, and Laminated 
and Insulating Products. 
ANOTHER Prange. Iege 
EXAMPLE OF + The Carboloy Department has its 


headquarters in Detroit, and the 
Chemical Materials and Plastics De- 
| partment at Pittsfield, Mass. The 
| Silicone Products and Laminated and 
| Insulated Products Departments have 


— 


PIONEERING 





- . : a eadquarters at Waterf N.Y 
3XP RAYONIC CATHODE RAY TUBE provides a brilliant and | quar . ford, N.Y., and 
: : eae : | Coshocton, O., respectively. 

sharply-defined trace and high deflection sensitivity at medium anode poten- ; 
tials. When comparing 3RP operating at 1000 volts second anode against | ce i ’ ' 
3XP operating at 2000 volts, the results are astonishing. For the same spot Universal Winding Co., Providence, 
size, 3XP light output is improved by a factor greater than 4, vertical Rhode Island, manufacturers of coil 
deflection sensitivity improved by a factor of 2, while the horizontal sensi- _| winding machinery, has acquired the 
tivity remains unchanged. Because 3XP is enclosed in a short envelope and business and personnel of Patterson, 
has half the inter-electrode capacities of the 3RP, the tube lends itself admir- Moos and Co., Inc., a research and 
ably to high frequency video work as well as for low repetitive operation. development organization. 

The activities of Patterson, Moos, 
TECHNICAL DATA The basic properties of the cathode ray tube that which now becomes the Patterson, 


concern the designer or the user are: deflection 
sensitivity, unit line brightness, line width, static voltage requirements and 
physical size. A comparison between cathode ray tubes manufactured by 
Waterman Products Company is shown in the table below. These tubes are 
available in P1, P2, P7 and P11 phosphors. 3JP1, 3JP7, 3SP1 and 3XP1 are 
available as JAN tubes. 


Moos Division of Universal Winding 
Co., have been concentrated in the 
fields of nuclear physics and elec- 
tronics. The new addition will enable 
Universal to expand all phases of its 
manufacturing activities and to de- 

velop new technological methods and 
PHYSICAL DATA STATIC VOLTAGE : 
improvements for both industrial 





we con samaemnal Pesan manufacture and defense work. 
Med Diheptal 2000 j111 
Sea Duodocal 2500 | 99 ree of a a re 
olant addition at Carboloy Dept. o 
Sm Duodecal 2750 | 61 I . = 
ee General Electric Co., Detroit, ex- 
Sm Duodecel le pected to be completed this Fall, will 
Loctal 2750 | 33 add 36,000 sq.-ft. of floor space to the 
, Sq Pp 
me : department’s metals building. It will 
efiection im volts per inch. } ‘ : ae 
**Light output of an element of a raster line (one mm All heaters 6.3 V AC, .6 AMP. accommodate new ¢ ngineering and 
Jong and not exceeding .65mm in width) in microlumens. 


manufacturing equipment and _pro- 


WATERMAN PRODUCTS CO INC | vide space for advanced engineering 
. J ° . | 


activities, including pilot plant and 
PHILADELPHIA 25, PA. CABLE ADDRESS: POKETSCOPE a 9 
WATERMAN PRODUCTS INCLUDE 










3JP1, 35P7, 3SP1, 3XP1 JAN RAYONIC® Aerovox Corp., New Bedford, 

Cathode Ray Tubes Mass. has formally opened two new 

Or nT a eoeea ae tuces | plants in Calif. One will house the 

oe in Pl, P2, P7, and Cinema Engineering Co., Div. of 

P11 Phosphors Aerovox Corp., Burbank, and _ the 

POCKETSCOPES® PULSESCOPES® other will house both Acme-Elec- 

* BAKSCOPE tronics, Inc., a subsidiary, and the 
WATERMAN PRODUCTS EE Oier Ascodated Cqetpmont | Pacific Coast Div. of Aerovox, Mon- 
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\. SINTERED METAL PARTS 


PRODUCED TO EXACTLY MEET ANY REQUIREMENTS 





open or close 
tolerances 


large and small pieces 


single and multiple simple or complex 
compositions 7 shapes 





GRAMIX sintered metal bearings and parts can be produced to meet cn extremely wide variety of applications and specifi- 
cations. Even intricate shapes of close tolerances save considerable money as against similar parts machined from bar 
stock. With simple compositions and shapes not close in tolerance the costs are amazingly low. In addition our competent 
engineers will study the prints you submit and recommend the correct composition and design considerations to most prac- 
tically and economically manufacture your parts. There is no obligation for this service, of course. Write for data book. 


OUR 100th YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
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This Little Switch 
Goes to Market 


...in air conditioners, fans, 


unit heaters, appliances, motor 
and resistive circuits. 





This Little Switch Is Big 


Ratings range up to 25 A. at 120 or 240 V., and 4%, 3% and 1 hp 
at 120 V. and 2 hp at 240 V., A.C. U.L. Approved. (Small D.C. 
ratings also available.) But base is only 1144” x 1144” x %” 


This Little Switch Saves Money 


Costs less—permits simplification of your designs. Spindle extensible 
through base to permit ganging of mechanical and electrical controls 
... spade terminals for quick wiring . .. dummy terminals, if re- 
quired, to eliminate need for blocks. 


This Little Switch Is The NEW 
‘Diamond H’’ Series 390 Rotary <i> 


.. single or double pole, two to twelve positions with stop as 
required. Single, two-hole or special mounting arrangements. Com- 
pletely interchangeable with the widely used “Diamond H”’ Series 
240 switches which are still available. 


Write today for complete information to meet your requirements 


THE HART MANUFACTURING COMPANY 


211 BARTHOLOMEW AVE., HARTFORD, CONN. 










send for the 
most widely used 
eé Electronic Supply Guide 






ALLIED’S 


COMPLETE 308-PAGE 
1955 CATALOG 


your guide to the world’s largest stocks of 


ELECTRONIC SUPPLIES FOR INDUSTRY 


We specialize in Simplify and speed the purchasing of all your electronic sup- 


Electronic plies and equipment. Send your orders to us at ALLIED—the 
Equipment reliable one-supply-source for ail your electronic needs. De- 
for Research, pend on us for fast shipment from the world’s largest stocks 
Development, of electron tubes (all types), test instruments, audio equip- 
Siclatonence ment, electronic parts (transformers, capacitors, controls, 
oni taintinn etc.) and accessories everything for industrial and commu- 
Gentiles nications application. Let our expert Industrial supply serv- 


ice save you time, effort and money. Send today for your 

FREE copy of the 1955 ALLIED Catalog—the complete up-to- 
<0 wma date guide to the world’s largest stocks of quality Electronic 
Supplies for Industrial and Broadcast use. 


ALLIED RADIO SEND FOR 
100 N. Western Ave., Dept. 47-J-4 FREE 
Chicago 80, Illinois CATALOG 






rovia. Acme plans to expand jts out 
put of magnetic amplifiers, toroidal 
coils, r-f interference filters, and oth 

specialized electronic items, Chane 
which manufactures _ precision i: 
sistors, also produces controls, switch, 
es and similar parts. F 


Expansion of its facilities by the 
opening of an office in New York has 
been announced by Sundberg-Feray 
Royal Oak, Mich., industria] design 
firm serving as product design oop. 
sultants to appliance, business ma- 
chines, and other manufacturers. In 
charge of the eastern office, located at 
10 East 49th St., is Richard w, Fig- 
gins. 


R. F. Edgar has been named head 
of the new regional Chicago offices of 
the Warner Electric Brake & Clutch 
Co., Beloit, Wis. The new offices are 
located at 6429 West North Ave. 


Acquisition of Pioneer Rubber 
Mills, Inc., Pittsburg, Calif., has been 
announced by H. K. Porter Co., Inc, 
Pittsburgh, Pa. The new acquisition, 
a large manufacturer of industrial 
rubber products, will become part of 
the parent company’s Quaker Rubber 
Corp., one of its nine divisions. The 
Pioneer Rubber Mills will retain its 
own identity. It becomes the 15th 
factory in the Porter Group. 


Formation of a new application en- 
gineering division within the com- 
pany’s engineering department has 
been announced by the Morse Chain 
Co., Detroit. The new division has 
been formed to meet application en- 
gineering requirements for the com- 
pany’s growing lines of overload pro- 
tection devices, cam clutches, and 
couplings. 


The B. A. Wesche Electric Co., 
1626 Vine St., Cincinnati 10, Ohio is 
offering $500 in cash for the most 
practical suggested application, from 
the standpoint of potential sales, for 
its new push-pull motor, whose power 
is transmitted in terms of linear thrust 
with force from 100 to 10,000 lb. 

Two types of the motor are avail- 
able; one supplies a_ reciprocating 
straight line motion with no reversal 
of the motor needed for a full cycle. 
Reversal of thrust in the other model 
is obtained by reversing the motor. 

In event of a tie, the $500 will be 
split between all submitting the win- 
ning answers. Entries must be post- 
marked before Nov. 1, 1954. 


General Electric Co.’s commercial 
products dept. has been renamed the 
commercial and industrial air con- 
ditioning dept. Change of name was 
necessitated by the substantial in- 
crease in sales of packaged air con 
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A KEY TO K&E 


RY te 
Ta Ve 


a 


ea Wey ae 


Drafting, 
Optics al Tooling 
WiTiG Rules 


Aes * ya 
Measuring 





























@ Since 1867 engineers, scientists, designers, sur- 
veyors, draftsmen have relied on K&E as the fore- 
most, most progressive, and most complete source 
of supply for the tools, equipment, and materials 
they work with. When you buy, think first of 
K&E, headquarters for 7,000 items. For example... 


| ZEISS Ni2 
SELF-LEVELING LEVEL 


This amazing new instrument cuts level- 
ing time and costs in half. It sets a line 
of sight precisely level automatically. A 
remarkable new invention, the Compen- 
sator, built into the telescope levels the 
line of sight for you in a matter of mo- 
ments. It performs any kind of leveling, 
from rough cross sectioning to first order 
work. Bench-mark leveling, using two 
rods, is almost twice as fast with the 
Ni2 as with an ordinary level. Cross- 

sectioning with many sights from one Se 
set-up is even faster. Accurate up to + i 
0.02 ft. per mile, the Ni2 is as rugged 
as its appearance suggests. 








KEUFFEL & ESSER CO. 
New York - Hoboken, N. J. 


Chicago * St. Louis Detroit * San Francisco * Los Angeles * Montreal 
Distributors In Principal Cities 
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St es Weed 1a ts 


MEAN QUICK ACCESS. On Panels, doors or 
covers, Camloc Fasteners Provide positive lockin 
by a quarter-turn with a screw driver or wing , 
head. They're vibration-proof, because the action 
of cam, spring and detent creates a uniform 
locking torque that grips firmly. Camloc 
Quarter-Turn Fasteners cost less to install 
minimize replacement... fewer do the job. 











AND E ATED. Where = 
..W 
aeprican epenorete capacity !S a factor. 
i u 
ing and closing ™ 
rT loads—Camloc 
loaded handle, retra 
positive locking ar 








cting sheer pin, 
e among the 





SUITED TO YOUR 
aircraft, Machiner 


bem In the electronics, 
original equipmen Many other fields, leading 


t manuf 
Camloc’s Enginee acturers are calling on 





If you have any fastener problem, write for our XE 
catalog or specific information. 


STRESSED PANEL FASTENERS 
ella pl A complete departure from conventional fastening. 


Write for illustrated brochure. 





<amto 


FASTENER CORPORATION 
53 Spring Valley Road, Paramus, N. J. 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 
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many design advantages: 


f ; ring Departm ; t 7 
asteners that increase accessibility, design special << 
a 


ditioner equipment to industry, p 
naming of the department involves ng 
other changes in its organization 


Erection of the steel framework fo 
the Westinghouse Electric’s new = 
conditioning plant at Staunton Va 
has now been completed. With alas 
300,000 sq ft of manufacturing area 
the plant will increase Westinghouse’, 
productive capacity for packaged air 
conditions five-fold. 

Small and medium-sized air gop. 
ditioning units, with capacities from 
2 to 15-tons, will be manufactured at 
the plant. These will include com. 
mercial-type, as well as residential. 
type, cooling units, including com. 
bination-cooling and heating units fo; 
home use. Completion of the plant js 
scheduled for late summer. 


The Tube Division of the Radio 
Corporation of America, Harrison, 
N. J., has announced its first com. 
mercial ferrite cores. The Division 
will market cores used in RCA stand- 
ard components and also custom-pro- 
duce ferrites to manufacturers’ speci- 
fications. A pioneer in ferrite design 
and production, RCA, since 1949, has 
produced ferrite cores exclusively for 
its own commercial components. The 
production at the RCA Camden, N. J,, 
plant will be supplemented shortly by 
output at a new plant in Findlay, 
Ohio, where preliminary manufactur- 
ing operations already have begun. 


“Stampings for Electronics” a 20- 
min color and sound motion picture 
shows how each of the manufacturer’s 
departments—design engineering, pro- 
duction, inspection, finishing, etc. 
makes its specific contributions to the 
total job of volume stampings produc- 
tion for a wide variety of electronic 
assemblies, including military equip- 
ment, electron tubes, and _ television 
sets. The 16-mm film is available for 
free showings to technical societies 
and other groups. Write to: John Vol- 
kert Metal Stampings, Inc., Queens 
Village, N. Y. 


Plymold, a Division of the Cook 
Electric Co., Chicago, has started to 
produce custom-made laminate fiber 
glass plastics in a plant located at 
3415 Belmont Ave., Chicago 18. The 
division, which will provide an im- 
portant adjunct to the company’s pro- 
gram of diversification, will be man- 
aged by B. M. Vinicky, formerly chief 
research engineer of the Aircraft Div., 
Globe Corp. 


Pacific Semiconductors, Inc., Los 
Angeles, is a new company which will 
engage in the development, manu- 
facture and sale of semi-conductor 
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IRVINGTON extra-flexible 
Silicone Rubber-Coated Braided Glass Tubing 


The extreme flexibility of Irvington’s Silicone Rubber-Coated Braided 


Glass—at both high and low temperatures—was an important factor 


in its acceptance by the electrical industry when this new Class “H” 


GTO 
insulation was introduced almost two years ago. IRVI N oT N 


Originally, Irvington Silicone Rubber-Coated Braided Glass Tubing INSULATING VARNISHES 
was supplied only in white. Because of its rapidly growing use, Vi Cae 


VARNISHED PAPER 
VARNISHED WOVEN GLASS 
also—subject to minimum order requirements. INSULATING TUBING _ 
CLASS “HH” INSULATION 


Irvington has now taken steps to supply this tubing in a range of colors 


Immediate delivery can be made on white tubing for wire sizes 


from #24 to #0—prices and deliveries will be quoted on 





request on colored tubing. 


“<ccon O 


Send for Technical Data Sheet. 
VARNISH & 


IRVINGTON INSULATOR 


DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


9 ARGYLE TERRACE, IRVINGTON 11,N.J. © PLANTS: IRVINGTON, WM. J.3 MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA 
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Delegate Your 
aaah 
CUTTS 


Psa) 


We have the Engineers, 
Plants, Equipment and Know- 
How to produce SPECIAL 
PURPOSE DEVICES and 
COMPONENTS AT LOW 
COST. 


Illustrated below are only 5 of 
over 500 different SPECIAL 
PURPOSE DEVICES we’ve 
made to perform functions 
specified by our customers. 


© Papi) INSTRUMENT 
; SHUNTS 


AIR COOLED 
SHUNTS 











RATIO 
ACCELEROMETERS 
Potentiometer Types 


MAXIMUM 
CURRENT CONTROLS 


for 
Generators 











REMOTE CONTROL SYSTEMS 





Send your specifications to us 
for prompt quotations. 


Ask for Brochure J54 


aaa 


Founded 1936 





1104 Hilton Road, Ferndale 
DETROIT 20, MICHIGAN 


Telephone Lincoln 4-7220 
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devices such as diodes and transistors. 
A wholly owned subsidiary of Ramo- 
Woodridge Corp., Los Angeles elec- 
tronics development and manufactur- 
ing firm, the company is receiving in 
addition, three million dollars in fi- 
nancing from Thompson Products, 
Inc., Cleveland. As its president, 
Pacific Semiconductors has Dr. Harper 
Q. North, who was formerly director 
of the semiconductor div. of Hughes 
Aircraft Co. 


Completion of a new expansion 
program will more than double the 
present manufacturing facilities of 
White Industries, New York. First 
step in the program is to institute 
three separate departments under the 
newly organized Aircraft Division: 
electronics products dept., electro- 
mechanical products dept., and me- 
chanical products dept. Plans are also 
being made for the addition of new 
equipment and personnel, as well as 
for providing improved product de- 
sign to increase overall unit efficiency. 


Baldwin - Lima - Hamilton _Corp., 
Philadelphia, has acquired all out- 
standing stock of the O. S. Peters Co., 
Washington, D. C., manufacturers of 
devices for materials-testing equip- 
ment and electronic devices. Addition 
of these electronic product lines is 
part of the company’s continuing pro- 
gram of diversification, which now 
includes 40 product lines. 


A 19-acre site in Royal Oak, Mich., 
has been acquired by the Square D 
Co. for a new heavy-duty manufactur- 
ing plant and regional sales office. 
Initial construction at Royal Oak, to 
provide 60,000 sq. ft. of floor space, 
is the first phase of an extensive com- 
pany expansion program aimed at in- 
creasing production of established 
products and manufacturing for new 
markets as well. 

Square D has expended capital 
funds in excess of $10,000,000 since 
the end of World War II triple pro- 
duction facilities. The company has 
six U.S. plants, in addition to the main 
Detroit plant, and others in Canada 
and Mexico. 


New Line of portable industrial 
X-Ray equipment for field, factory 
and laboratory use is currently being 
introduced and manufactured in this 
country by the Balteau Electric Corp., 
New and Meadow Sts., Stamford, 
Conn. 


A project to expand Du Pont facili- 
ties for the manufacture of Teflon will 
about double present capacity at the 
companys Washington Works near 
Parkersburg, W. Va. Erection of new 













































Drake Signal and 
Light Assemblies on 
serve you better—thar’s 
why so many well. 
known appliances 
have used them 
for years, . 


* 


DRAKE 


Assemblies are 
known for expert design, % 
patented features, top per- 

formance—used by leading 
manufacturers in man 

fields— produced with the 
skill which comes with 
more than 20 years of 
specialization .. DRAKE 

can help you select or 
develop the unit which 

will do most for 
your appliance in 
both production 
and sales.. 


LET 


DRAKE 
QUOTE ON 
YOUR NEEDS... 

STYLES, SIZES, COMBINATIONS OF 
ALL KINDS! 
It’s usually easy 
to select the ex- 
act unit to serve 
you best from 
those already 
available in the 
big DRAKE 
line .. But we 
can develop a 
special design 
for you if re- 
quired, as we 
have done for 
scores of users. 


* 


SEND FOR 
COMPLETE 
CATALOG ‘EM’ 


MANUFACTURING 
COMPANY 


Hubbard Street 
(LLIN DIES 


| ee ee 
ie ge Gee Br oe 


Socket and a 
LIGHT ASSEMBLIES 
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COPPER 
ALUMINUM 


COPPER 
ALUMINUM 


COPPER 


ALCUPLATE FEATURES 


Natural copper appearance 





High electrical conductivity 
Excellent heat dissipation 
Soft-soldering surfaces 


Easy fabrication 


Light weight 
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Many Things 
Copper Does 


ALCUPLATE 


Does At 
Less Cost 








How can you reduce the cost of copper or brass 
in your parts or products? 


A Get the same copper surface area and natural 
thickness with less copper. 


And that is exactly what ALCUPLATE does. ALCUPLATE is a 
solid layer of copper permanently clad—to one side or both 
sides of less expensive aluminum. 


THUS $= ON ONE SIDE 
OR THUS = ON BOTH SIDES 


THIS gives you solid copper performance at a 15 to 30% lower 
cost over solid copper. 


Yet, in addition to this cost reduction, ALCUPLATE provides vir- 
tually the same physical and electrical properties as solid copper. 
FABRICATING PROPERTIES 

ALCUPLATE can be fabricated by stamping, drawing, spinning 
and forming. The copper provides an ideal surface for soft- 
soldering operations, electroplating or other finishes. 

SIZES AVAILABLE 

ALCUPLATE is available in coils or flat stock up to 1/16” thick 
x 13” wide and in a choice of thickness ratios and tempers. 


For further information, write or wire 


ALCUPLATE” 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
49 FOREST ST., ATTLEBORO, MASS. 
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POLYPENCO® | 


SHAPES 











NEW! POLYPENCO' Teflon 

@ Spaghetti Tubing | 

e Theultimate in insulation for wire e Unaffected by repeated flexing 
conductors, leads, tube plugs, etc. 


e Unaffected by heat from sol- e Available in a choice of 7 
dering operations different colors for color coding 


Now you can obtain the excellent dielectric properties of 
POLYPENCO Teflon in a spaghetti tubing that slips easily 
over AWG conductors... permits fast soldering of con- 
nections . . . and simplifies wiring and trouble-shooting in 
miniaturized UHF circuits. POLYPENCO Teflon Spaghetti | 
Tubing also offers many desirable mechanical properties 
and resists weathering, chemicals, fungi, and high tem- 
peratures. Like other shapes of POLYPENCO Teflon, its 
quality is uniformly high in every shipment. 


You can now get this new spaghetti tubing in natural, 
. black, brown, red, green, blue and yellow colors. There’s 





also a full range of internal diameters corresponding to 
American Wire Gauges 22 through 8. For convenient use, 
all POLYPENCO Teflon Spaghetti Tubing is supplied on 
reels in lengths of 100, 200, 500 or 1000 feet. 





Write for price list and tubing samples 


The POLYMER CORPORATION of Penna. « Reading, Penna. 
In Canada: Polypenco, Inc., 2052 St. Catherine W., Montreal, P.Q. 


‘OLYPENCO’ TEFLON 


. .. nylon and other non-metallics 














Warehouse sto¢ks: Reading * Chicago * Los Angeles * Newton (Mass.) * Branford (Conn.) 
*trademark for Du Pont tetrafluoroethylene resin | 


facilities will be started soon, Th 
projected expansion will cover both 
major forms of Teflon tetrafluoro 
ethylene resin—the powders useq i 
making molded articles and the dis 
persions employed in manufacturip 
electric wire enamels and coated f,. 
brics. 


Polytechnic Research and Develop. 
ment Co., Inc., Brooklyn, N. Y,, has 
opened a new sales office at ] South 
Northwest Highway, Park Ridge, Il] 
The company, pioneer in microwaye 
test equipment, has placed Kenneth 
W. Meyers in charge of the office. 


Automation Associates, 550 Fifth 
Ave., New York 36, is a new consult. 
ing organization offering services {oy 
the design and production of printed 
circuits. 


In order to expand its production 
of wiring harnesses and other electri. 
cal components, the Riverside Manu. 
facturing & Electrical Supply Co,, 
Dearborn, Mich., has purchased all 
of the machinery, equipment and ma- 
terials formerly used in the manu. 
facture of wiring harnesses by Pioneer 
Wire Products, Detroit, Mich. 


Formerly located at 13 Valley St, 
Belleville, N.J., Mansol Ceramics Co,, 
manufacturers of glass preforms for 
hermetic seals, and other products, 
has moved its plant and offices to 140 
Little St. in that city. 


By its acquisition of the business of 
the United Manufacturing Co., Div. 
of United Adevertising Corp., the 
W. L. Maxson Corp. has expanded its 
operations into the electrical test 
equipment field. United Manufactur- 
ing will be operated as a division of 
The W. L. Maxson Corp.; no changes 
in personnel policies or methods of 
operation are contemplated. Maxson 
has been engaged since 1935 in the 
design, development and manufacture 
of precision equipment, specializing in 
electronic and electromechanical ap- 
paratus for the armed forces. 


Electro - Instruments, San Diego, 
Calif., has been formed for the manu- 
facture of electronic instruments for 
data processing applications as well 
as instrumentation for automatic test- 
ing and control. Currently manufac- 
turing digital voltmeters the company 
is located at 3796 Rosecrans, San 
Diego, Calif. 


The Lima Electric Motor Co., Lima, 
Ohio, has fitted out a group of station 
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FLEXIBILITY OF DATA RECORDER INCREASED 


by HUBB 


Tada ee 





Features Facilitate The Modification 
or Replacement of Unit Assemblies 


Typical of the use of Hubbell Interlock 
Connectors in the data handling equip- 


ment developed by North American Instru- 


ments, Inc., Altadena, Calif., is this wiring * 
of the analog-to-digital converter. (Magni- 


fied view shows an Interlock Connector 


Automatic Locking... Quick-Disconnect © 


RE 
set eS 






in locked position in one of converter’s F 


built-in eyelets.) 
This portion of the recorder, known as 
the Encoder, converts analog type infor- 
mation entering on a 3,000-cycle carrier 
to binary coded decimal digital form at 
the rate of 600 samples per second. The 
use of Interlock Connectors in these units 
enhances system flexibility by permitting 
the rearrangements of pulse programs and 
the ready interchange of network units. 
. . . Another example of Hubbell Interlock’s 
many applications in the field of electronics. 
Our development laboratory will cooperate 
with your engineers to adapt Interlock for 
your specific applications. 


ep 


For Further Information, 
igh eld) ee) 


HARVEY HUBBELL, INC. 


Interlock Dept., Bridgeport 2, Conn. 





THREADED TRIPLE-FOLD RING HEAD, .075” 


thick eliminates nuts . . . avoids loosening. 


SERRATED EDGES on large size clamp ring 
circumference allow for maximum and 
minimum tolerances between the two 
cups ... provide greater holding power 
to cup walls. 


When clamp screw is tightened to lock 
the ends in position, any added take-up on 
screw brings all pressure to bear on cup 
circumference . . . prevents slippage. 


BE SURE...USE AUGAT 


“GRIP-TITE” 


CLAMP RINGS 


The Augat clamp ring is a sure grip in multiple ganging of 


precision potentiometers. 


Grip-tite potentiometer clamp rings are made of 302 stainless 


steel, are corrosion resistant 
salt spray tests. 

All rings normally supplied 
Samples, specifications and 


and have withstood rigid 200-hour 


without screws. 
prices on request. 


For smaller diameters, use Augat standard 
double-fold non-serrated clamps. 


pce. 


31 PERRY AVEN 
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BROS. INC. 


UE — ATTLEBORO, MASS. 








wagons as traveling displays of its line 
of industrial motors and Gearshift 
Drives. Currently the mobile displays 
are traveling through the states east 
of the Mississippi; eventually the dis. 
plays will visit every state in the 
United States. 


Called the Thread Engineering Ad- 
visory Service, new service offered by 
Heli-Coil Corp., 1502 Shelter Rock 
Lane, Danbury, Conn., offers free ad- 
vice to companies having problems 
with screw thread fastenings, An 
anaylsis of the problem, including 
control tests in the company’s re- 
search and development laboratory, 
when necessary, will be made without 
obligation. Reports based on the stud- 
ies, including recommendations on the 
most effective and economical solu- 
tion to the problem, will be sub- 
mitted to the inquirer. 


The J. B. Rea Co., Inc., Los An- 
geles, designers and manufacturers of 
automatic control systems for military 
weapons and industrial processes, ex- 
pects to move in the Fall to a new 
plant at 1723 Cloverfield Blvd., Santa 
Monica. The 22,000 sq-ft plant will 
house executive offices, an engineer- 
ing department, laboratories, a large 
model shop, and equipment for manu- 
facturing. One of the most complete 
analog and digital computing centers 
on the West Coast is also being in- 
corporated in the new building. 


Additional step in the company’s 
decentralization program, divides 
General Electric’s former meter and 
instrument department into two sepa- 
rate units, one of which will be known 
as the Meter Department and the 
other as the Instrument Department. 
The Meter Department will make its 
headquarters at Somersworth, N. H., 
while the Instrument Department will 
remain in Lynn. 


Warehouse. stocks and mill ship- 
ments of Bridgeport Brass and Copper 
alloys in sheet rod wire and tube are 
available from the company’s newly 
completed warehouse at 48-49 33rd 
St., Long Island City, New York, N. Y. 


Chicago Telephone Supply Co., 
Elkhart, Ind., manufacturer of vari- 
able resistors, has opened a West 
Coast office at 928 So. Robertson 
Blvd., Los Angeles 35, with Robert A. 
Stackhouse in charge. 


Change of address: ESC Corp. is 
now located in its new plant at 534 
Bergen Blvd., Palisades Park, N. J. 
The company manufactures delay 
lines, pulse transformers and _net- 
works. 
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Hipersil Cores 
now rustproof 





A new process now coats a microscopic film of rust- 
proof iron phosphate on all Westinghouse Hipersil 
Cores. This coating will not chip, scratch or flake, 
nor will it affect core performance. 


Rustproofing eliminates all possibility of deteriora- 
tion. This means you can safely carry samples or a 
stock of cores in advance of immediate production 
needs .. . keep your assembly lines flowing smoothly. 

This thin coat prevents any loss of the inherently 


high flux carrying capacity . . . another reason why 
Hipersil Cores make it unnecessary to design excess 


you can 6E SURE...1¢ 1S ERR 
Westinghouse cy 


SEPTEMBER 1954 





Butt joint section of 5-mil Hipersil Core, magnified 
10 times. Distinct separation between the laminations 
channels the flux, increases core efficiency. 


core material, and, therefore excess size and weight, 
into your transformer assemblies. 


Advancements like this continue to make the 
Westinghouse Hipersil Core the best on the market 
today. Because they are 100% active in carrying 
flux, they solve size, weight and loss problems 
for you. The simple, two-piece assembly helps 
cut your transformer fabricating costs. Get a more 
complete story by writing today for Booklet B-5402. 
Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-70694 


Ca 
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featuring- 


@ Reliability unlimited by small size— 
within recommended range of use. 


e@ Resistance to shock, vibration and tem- 
perature change available to meet 
military specifications. 


e FLEXIBILITY for adaptation to wide 
range of application. Available for 
D.C. operation only. 


@ The same well proportioned magnetic 
structure characteristic of all MAG- 
NECRAFT Relays. 


e@ Dimensions—open type, 1-11/32” long, 
11/16” wide and 1” high with DPDT 
contacts. 


e@ Dimensions—hermetically sealed with 
up to 6 contact springs per stack, 12 
springs total, and 8- or 14-pin sol- 
er terminal header, base dimensions 
31/82” by 1-11/32”, height 1-41/64” 


Send for Catalog describing Class 33, 
Class 11 and Class 22 Relays for A.C. or 
D.C., open, plug-in, dustproof, hermeti- 
cally sealed and many special models. 


MAGNECRAFT ELECTRIC CO. 


1446 W. VonBuren St., Chicago 7, Ill. 
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Abstract and Comment 





Semiconductors in Power Rectifiers 


J. L. Boyer, Manager 

Rectifier Development Section 
Transportation and Generator Division 
WESTINGHOUSE ELEcTRIC CoRP. 


A cap has long existed in the range 
of ratings in which power rectifiers 
are available. Above 200 volts, ig- 
nitron rectifiers have been highly sat- 
isfactory and efficient. Below 50 volts 
the selenium rectifier has been an able 
performer. But in the intermediate 
voltage range no single rectifier has 
had all the desirable characteristics of 
high efficiency, low maintenance and 
long life. 

Recent progress in semiconductor 
materials, namely germanium and sili- 
con, makes possible large - capacity 
power rectifiers in this middle-voltage 
range. Germanium rectifiers handling 
6000 amp per unit and with d-c volt- 
ages up to about 65 volts are now 
practical. Higher currents can be ob- 
tained by operating rectifiers in paral- 
lel. Voltages up to about 130 volts can 
be achieved by operating two units in 
series and even higher voltages by 
putting more units in series, although 
there is an economic limit. Rapid 
progress is being made in the semi- 
conductor field, and present limits are 
not likely to exist long. The West- 
inghouse semi-conductor rectifiers are 
known as Semitrons and include both 
germanium and silicon types. 


° S - 
a 0 ° 


Inverse Current—Average D-C Milliamperes 


Forward Drop—Peak Volts 
o 
> 


° 
tv 





Forward Drop 





Fig. 1—The new germanium Seni- 
tron rectifier. This particular size js 
rated at 200 amp at 32.5 volts d-c. 


The most important characteristic 
of the germanium rectifier is its low 
forward drop even with high current 
densities. The germanium Semitron 
rectifier is designed to take advantage 
of this characteristic. The heavy cur- 
rent conductors and outlets for the 
cooling water are shown in Fig. 1. 
Forward drop as a function of load 
current of a typical germanium Semi- 
tron is shown in Fig. 2. This par- 
ticular unit has a rated load current 
of 200 amp so that its forward drop 
is about 0.63 volts at rated load. 

When an inverse voltage is applied 
to a germanium rectifier a small 
amount of inverse current flows. The 
amount of current is dependent on 
the inverse voltage and on the tem- 
perature of the germanium. The vari- 


Inverse Current 








° 


50 100 150 200 250 300 


Load Current— Average D-C Amperes 


Fig. 2—Forward voltage drop and inverse current as a 


function of load current. 
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got a problem? 
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Fractional H. P. motor applications require individual solutions—there are rarely 

two applications that are exactly alike. That's why Howard makes a wide range of 
motors in Universal and Direct Current, Shaded pole, Induction motors, Gear 
motors, Blowers and Dynamotors. Because of this flexibility, Howard fractional 
H. P. motors offer a likely solution to your motor problems. 


Our experience has been gained from building motors for more than 85,000 
applications. To mention a few of the hundreds of applications currently in our shop, 
motors for—air conditioners, accounting machines, beacon lights, coin operated 
devices, dictating machines, facsimile equipment, electronic equipment, 

projectors, hedge trimmers, portable power tools, instruments, 


niversal and D.C. Motors 
U c sewing machines, tape recorders and many more. 


1/1000 to 1/2 h.p. 


ye To get the complete facts on Howard fractional H. P. motors, Dor 
1/2000 to 1/8 h.p write or phone (Racine 2-2731) today. Please address Bra 


: , 
Induction Motors Chief Sales Engineer 


1/1400 to 1/4 h.p. 
DEPT.EM-3 * HOWARD INDUSTRIES, INC.* RACINE, WISCONSIN 


DIVISIONS: EMC ELECTRIC MOTOR CORPORATION 


C& cYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 


SALES OFFICES: 208 S. LaSalle St., Chicago 4. 942 S. La Brea Ave., Los Angeles 36. Room 4822, Empire State Bidg., New York 1. 


CHECK 13 C0)". gf: 0:9) ee FOR QUANTITY APPLICATIONS TODAY 
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,, UfIUG’L makes 
See. «quantity molded 


* 


™ 


> 


< 


~ 


3% mechanical parts 


Repeat with individual 
e precision 


& 


... for parts of iron, brass, nickel, 
tungsten alloys, and silver 


@ Why machine or cast small, intricate parts? 
Superior can produce quantities of accurate parts 
at a very low cost per piece by powder metal- 
lurgy. Every piece of a run will be uniform in size, 
strength and density. Superior can make alloyed 
metal parts to fit your application, recommending 
the right material for the job you have in mind. 
Consult Superior first. 





Send us your blueprint and specifications. 





SUPERIOR CARBON PRODUCTS, INC. 
CLEVELAND 5, OHIO 


9115 GEORGE AVENUE . 
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ation of the inverse current with load 
current for a constant inverse vais 
of 80 volts is also shown in Fig . 
The increase in inverse current ee 
forward load current is due to — 
temperature rise of the germanium, 
The allowable inverse current deter. 
mines the load that can be carried e 
the rectifier. Since a small mass jg i 
volved, current rating is continuous 
and no overloads can be carried a 
less the base load is reduced. 

Fault currents of power rectifiers 
are usually high, so special consider- 
ation must be given to both the for. 
ward and reverse fault-currents ca a- 
bilities of Semitrons. The fone 
fault-current limit of a 200-amp ger. 
manium rectifier is about 3000 am 
for 10 cycles. High current or longer 
times cause permanent damage to the 
unit. Fault current in the reverse di- 
rection through a germanium rectifier 
destroys the junction. Therefore, con. 
siderable care must be taken to see 
that the rated overvoltages are not ex- 
ceeded for even a short time, and that 
germanium temperature is not allowed 
to go above about 65 C. 

Rectiier Design. The heart of a 
high-power germanium rectifier is a 
sandwich of five layers of material 
fused together, Fig. s Top and bot- 
tom layers are molybdenum, which 






4 Metal Shield 
Around Cable 


Fig. 3—A simplified sketch of the new 
water-cooled germanium Semitron. 


has the same thermal expansion as 
germanium and has good heat con- 
ductivity. These layers provide strong 
stable support for the other layers 
during manufacture and provide good 
surfaces for attaching the electrical 
connections. The rectifying and cen- 
ter laver of the cell is a slice of ger- 
manium from a single crystal. This 
slice contains a small amount of im- 
purity, which produces an excess of 
electrons so that the germanium is " 
type. The germanium is soldered to 
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YOU CAN'T BEAT GARRETT 
for SMALL PARTS and SERVICES 


a 





Whether they are small or medium size parts to regular 
specifications or special sizes and finishes . . . Garrett 
can give you quick deliveries. Garrett's stock of billions 
of parts make most deliveries possible from stock. 
Garrett's three modern plants equipped with the most 
up-to-date, precision automatic machines provide the 
fastest service on parts to your special specifications. 


Complete line of high quality 
spring lock washers to ASA 
and SAE specifications, plus __ 
many special types...wide _ 
choice of metals plated to 
your requirements. 











Aircraft AN 737 Stainless 
steel radial type. Multi-Clamp 
(QS100 & AN 748) worm 
type screw hose clamp. Auto- 
Seal, the inexpensive high — 
quality hose clamp. 












Write today for the Garrett catalog 
and technical data on these products. 


MANUFACTURED BY OF PHILADELPHIA 
| GEORGE K. GARRETT COMPANY, INC. | PHILA. 34, PA. 
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JELLIFF 
A\LLOY 8Q@ RESISTANCE WIRE 


for miniaturized precision-instrument components 


the ideal resistance wire for 


fixed and variable resistors of high ohmage — resistance 
boxes and bridges — voltmeter and wattmeter multipliers 
— and other miniature wire-wound units. 


Where space is at a premium and performance is a 
‘must’? — these outstanding qualities of Jelliff Alloy 800 
will assure that your products conform to the tightest specs. 


High resistivity, 800 ohms/emf — Low Temperature Co- 
efficient, +20 ppm per °C—Non-Magnetic—Highly Stable 
Electrically and Mechanically — Diameters from 0.0009" 
to 0.0056” — Bare, enameled or oxidized, or insulated 
with silk, Nylon or cotton — Solders and Winds easily. 


For Complete Data Address 
Department 25 








ae AIR AS LE 
in Spiral Wound PAPER TUBES 


WRITE ON COMPANY 
LETTERHEAD FOR 
STOCK ARBOR LIST 

OF OVER 2000 SIZES 
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SQUARE, RECTANGULAR, ROUND 


Standard-type PARAMOUNT paper tubes used 
for millions of coil forms and other applica- 
tions. Hi-Dielectric. Hi-Strength. Kraft, Fish 
Paper, Red Rope, Acetate, or any combination 
wound on automatic machines. Any size from 
¥" to 30” long, from .450” to 25” I.P. Pro- 
duced from wide range of stock arbors or 
specially engineered for you. 


NEW ‘'PARAFORMED’’ TUBES 
SQUARE OR RECTANGULAR 


Entirely new technique in tube making de- 
veloped and perfected by PAKAMOUNT. 
Perfectly flat side walls, sharp square inside 
corners, and very small radius on the four out- 
side corners. Spiral wound, not die formed. 
No sharp outside edges to cut wire. No need 
for wedges to tighten winding on laminated 
core. Full rigidity and physical strength. Per- 
mits winding coils to closer tolerances. Allows 
faster automatic stacking of coils. Approved 
and used by leading manufacturers. No extra cost! 


PARAMOUNT 


PAPER TUBE CORP. 


612 LAFAYETTE ST., FORT WAYNE, IND. 
Standard of the Coil Winding industry for Over 20 Years 














the bottom molybdenum layer with 
pure tin and to the top molybdenum 
layer with pure indium. The molyb. 
denum-tin connection is ohmic, ut 
the indium on the top surface forms 
a p-n junction by diffusing into the 
germanium and changing its upper 
surface from n to p types. Because of 
the heavy currents involved a ger- 
manium crystal of about 1-in. diam 
is used. 

The crystal assembly is soldered to 
the copper base, and flexible cable 
is soldered to the top molybdenum 
layer. The glass-Kovar seal is then 
placed over the assembly and the 
joints are welded vacuum tight. The 
case is then evacuated and _ tested 
with a helium leak detector. After de- 
gassing the internal parts, a dry inert 
gas is sealed in the unit at a pressure 
of 1 atmosphere. 

The heavy-current germanium recti- 
fier is designed for a life of many 
years. The hermetic sealing prevents 
cell failures due to moisture and other 
impurities. In addition, units are de- 
signed so that the crystal is not sub- 
jected to damaging mechanical forces 
either from thermal expansion or from 
outside forces. Because of germa- 
nium’s low operating temperature 
limit, the initial rectifier model is 
water cooled, but the design is such 
that air cooling can be provided with 
only minor modifications. Many units 
can be operated in parallel with rela- 
tively simple cooling systems. 

Because of successful experience 
with glass-to-metal seals on electron 
tubes, this type of hermetic seal was 
chosen also for germanium rectifiers. 
Early experience on small germanium 
diodes and transistors demonstrated 
the necessity of extremely good seals 
if long life is to be achieved. Moisture 
is one of the most deleterious impur- 
ities because it increases the reverse 
leakage current at the edge of the 
junction. 

The heavy-duty germanium recti- 
fiers can be operated in power recti- 
fier circuits just as ignitrons and se- 
lenium cells are. Since forward drop 
is uniform in large germanium recti- 
fiers, they can be operated in parallel 
without having to select the units. 
Semitrons can be operated in series 
by selecting units that have similar 
inverse-current characteristics, but us- 
ually rectifier units are designed so 
that a definite voltage is impressed on 
each rectifier cell. The germanium 
rectifiers can be operated in yarallel 
with other conversion equipment, 
such as ignitrons and m-g sets. Recti- 
fier circuits have been made using as 
many as eight Semitrons in parallel 
for each phase. 

Silicon Rectifiers. Silicon is another 
semiconductor that offers great possi- 
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Soreng “Standard” Solenoids 
Deliver Unmatched Quality— 


Save Money! 


Occasionally, manufacturers have requested a 
particular modification of a Soreng solenoid design 
on unusually short notice. Because, in the past, 
we carried no finished solenoid stocks, we were 
sometimes unable to fill such orders. However, the 
new Soreng “Standard” Solenoid alleviates this 
problem. 


How The “Standard” Meets Your Specifications 
The four basic solenoid types shown here provide 
twelve sets of characteristics. When you give us 
the specifications of your design, our engineers can 
quickly recommend the combination of type, duty 
and voltage necessary to do the job. 

The standard units have all the exclusive fea- 
tures of any Soreng custom designed solenoid... 
more pull where needed, double shading coils, quiet 
operation, retained uniform characteristics, and a 
life equal to the product in which they are used. 

How The “Standard” Saves Money 
Of course, savings are always possible through 
standardization. And, in this particular case, the 
savings are two-fold. First, rising costs have been 
minimized so that first cost is held down. Secondly, 
with little or no lead time required, you can lower 
your investment in a parts inventory. 

This gives you some idea of the tremendous pos- 
sibilities of the Soreng Standard Solenoid. For 
more complete information, power curves, dimen- 
sions and electrical characteristics, write for Bul- 

Drawings, Power Curves, Technical Data 


letin CF-124. 


¢PRODUCTS CORPORATION 
9551 Soreng Avenue, Schiller Pari;, Hlinois 
Plants: Schiller Park, Ill. * Fremont, Ohio ¢ Spring Valley, lil. 


Bulletin CF-124 
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| bilities as a power rectifier. The major 
| advantage of silicon is that it can be 
| operated up to temperatures of about 


| 180 C. Higher inverse-voltage ratin : 


STEARNS FIRST AGAIN! 









ES 


First with new magnetic disc brakes 
for re-rated fractional hp motors... 
first for motors up to 20 hp. . . now 
Stearns is first to provide motor 
manufacturers and users with the 
new streamlined H-1000 and H-1200 
magnetic brakes for re-rated NEMA 
frames in the 25-100 hp range. 


New H-1000 
The H-1000 is available in two maxi- 
mum torque ratings, 125 lb ft and 175 
lb ft. It is 2% in. shorter than its Style 
R counter-part. 


New H-1200 

The H-1200 is available in four maxi- 
mum torque ratings, 230 lb ft, 345 lb ft, 
460 lb ft and 575 lb ft. Individual 
models are from 9/16 to 11/16 in. short- 
er than the old H-1300 series. 


1103 


New Magnetic Disc Brakes 
for Re-rated 25-100 hp Motors 





Both the H-1000 and H-1200 brakes 
are furnished with standard manual re- 
lease and visible wear indicator. Torque 
can be set from any rating up to max- 
imum merely by positioning a single 
torque adjustment nut. Both models 
are supplied for either horizontal and 
vertical motor mounting or independ- 
ent floor mounting. 

Power Failure Safety Feature 

Each model is spring-set, solenoid-re- 
leased — stops motor automatically in 
case of power failure. Available with 


either standard or dust-tight, water- 
proof enclosure. 


Get all the facts about this new 
Stearns brake. Contact your local 
Stearns representative or write to- 
day for new descriptive literature. 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS 4 MAGNETS 


STEARNS MAGNETIC, INC., 642 S$. 28th St., Milwaukee 46, Wis. 
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can be obtained than with germa- 
nium, but at present a higher forward 
voltage drop—perhaps % volt greater 
—seems likely with silicon. The de. 
velopment of silicon units h 


as prog- 
ressed to a point where 


experimental 





Fig. 4—An experimental air-cooled sil- 
icon rectifier. Finned section at bot- 
tom is heat radiator 


200-amp air-cooled tubes are being 
made and operated in the laboratory. 

An air-cooled silicon Semitron js 
shown in Fig. 4. High-velocity air is 
forced up through the radiator to take 
away the heat, which is due mainly to 
forward load current. These silicon 
units can be operated in parallel also 
with a common air-cooled bus. Water- 
cooled silicon rectifiers can be used 
when it is not desirable to use air 
cooling. 


Electronic Equipment 
and Reliability 
|. L. Hill 


ENGINEERING RESEARCH ASSOCIATES 
Division of Remington Rand Inc. 


THE RELIABILITY level of much elec- 
tronic equipment has long been de- 
termined by the economic factors of 
the home entertainment field, which 
is the predominant market, rather 
than the needs of the commercial, in- 
dustrial, and military fields. In an 
effort to raise the reliability level to 
that required by many potential 
users, designers of electronic equip- 
ment and components have been in- 
vestigating existing designs and de- 
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VARISTORS 


SERIES DROPPING 


RESISTOR 7 


4 
VOLTAGE SENSITIVE 
RESISTOR 


AMPLIFIER GAIN IN PERCENT OF NORMAL 


SUPPLY VOLTAGE IN PERCENT OF NORMAL 


Varying supply voltages need not affect perform- 
ance of pentode amplifiers. A GLOBAR® Type BNR 
Voltage Sensitive Resistor in the low potential 
section of the voltage divider— returned to ground 
through the cathode resistor, as shown in this circuit 
for a 12SK7— effectively limits gain fluctuations to 
within +0.2% when supply voltage varies from 
-10% to + 10%. The same supply variation in a con- 
ventional circuit, with a regular series dropping re- 
sistor, results in fluctuations up to +2.5%...more 
than 12 times as great. 

GLOBAR BNR varistors give similar stabilization 
with nearly all r-f pentodes—and some beam 
pentodes. Our engineers will work with you on 
any voltage stabilization problem you have... 
without obligation. Write Dept. EM 87-43, The 
Carborundum Company, Niagara Falls, New York. 
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GLOBAR *: 


12SK7 pentode in circuit 
using linear resistors and 
voltage sensitive (non- 
linear) resistors. 


ee | 8 Variation of gain with 
supply voltage for 


Circuit using voltage- - 
sensitive resistors has 
voltage divider returned 
to ground through cath- 
ode resistor. 








STANDARD 
RESISTOR 


VOLTAGE 
SENSITIVE 
RESISTOR 














HOW YOU CAN USE GLOBAR TYPE BNR VARISTORS 


Television Receivers, Automatic picture-width control; surge 
Cathode-ray Oscilloscopes limitation to protect tubes. 




























Communications 


Automatic signal-strength control; surge 
Equipment 


limitation to protect tubes. 




















Relays, Solenoids, Vibrat- 


Reducing surge voltage peaks to limit 
ing Contact Devices, etc. 


arcing, insulation stresses. 


Small Motors 





Surge limitation to reduce arcing of 
contact points. 





Low voltage devices Spark reduction to lower interference on 


radio and television. 


Electronic circuits 





Voltage stabilization; surge limitation; 
generation of unusual wave shapes, 
harmonics; DC control of AC resistance; 
volume compression. 


eramic Resistors 


VOLTAGE SENSITIVE @ CONVENTIONAL © TEMPERATURE SENSITIVE 


bly CARBORUNDUM 


REGISTERED TRADE MARK 


87-43 


325 








ADVANCE builds 


em for heavy loads 
and long service! 


Cramped quarters don’t cramp the 
style of ADVANCE midgets and mini- 
atures. You can use them on loads up to 
5 amperes continuously... and at three 


times their rating intermittently — with 
complete safety. They'll resist shock 
and vibration...stand up under tem- 
perature extremes. You'll find them | 
readily adaptable to any mounting 
need...any type of duty. Here are a 
few examples: 


“TINY MITE” 
MM & MP SERIES 


This ultra-small d-c relay 
occupies less than ¥2 cu. in. 
mounting space! It’s stable 
under vibration and shock 
...plated to prevent corro- 
sion. Operate time is 5 milli- 
seconds. Contact rating: .5 
amp. or 1 amp. 


MINIATURE 
TELEPHONE TYPE 
TQ SERIES 


Only .94 cu. inches in size, 
yet this relay carries 5-amp. 
loads in any combination 


secured throughout, it’s 
extremely efficient. No gas- 
sing or bubbling. Withstands 
10G vibration. Temperature 
range: —55° to +125° C. 





Hermetic enclosures on these types are im- 
pervious to varying climatic conditions... are 
sealed and carefully checked against leakage. 


Write for literature on any of the above 
series, or the complete ADVANCE line. 


| ADVANCE ELECTRIC 
-AND RELAY CO. 


"{ 2435-€ NORTH NAOMI STREET 
BURBANK, CALIFORNIA 





Sales Representatives in Principal Cities of | 


U.S. and Canada 
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up to 4 PDT. Mechanically | 


veloping new techniques during the 
past decade. Much progress has been 
made and to illustrate this progress, 
some early experience in the field of 
electronic digital computers is re- 
viewed in the following paragraphs, 
as well as a brief description of some 
of the attainments. 


The selection of electronic 


com- 
puters as the “guinea pig” for this 
examination comes about largely 


from the following: 1. Electronic dig- 
ital computers, in general, employ a 
greater variety of components and 
electronic techniques than most other 
electronic equipment. 2. The satis- 
factory execution of a problem calls 
for perfect performance by all com- 
ponents for the duration of the op- 
eration. 3. The inclusion of a memory 
device causes trivial sporadic mal- 
functions to be permanently recorded 
and thereby produce subsequent mis- 
behavior of a disproportionate char- 
acter. 

Most computing equipments of 
current design employ large numbers 
of electronic tubes, germanium di- 
odes, resistors, capacitors, relays and 
transformers. In addition, they fre 
quently include mechanical devices 
for manipulating magnetic or perfo 
rated tape or they may include mag- 
netic recording drums. The informa- 
tion handling technique must be 
made failure proof if the full potential 
of such a system is to be realized. If 
only one of the million or so soldered 
connections in such an equipment is 
faulty, it can completely destroy the 
value of the half-million dollar in- 
vestment. 

Investigation of the failure sources 
in such an equipment shows that 
tubes are by far the largest offenders. 
The next most serious failure source 
is the germanium diodes. However, 
relays also cause serious failures ur 
less care is exercised in their selection 
and use. The promise that transistors 
may free equipment designers from 
reliability difficulties has yet to ma- 
terialize. 

A simple basic design philosophy is 
that to achieve the degree of relia- 
bility needed, requires use of a few 
simple fundamental circuits and the 
avoidance, insofar as possible, of ex- 
ceptions and modifications in them. 
By concentrating the design effort, a 
thorough evaluation of each “build- 
ing block” can be made. This evalua- 
tion must ascertain that all the com- 
ponents are properly used, that 
electrical ratings are properly de- 
valued, and that the ambient temper- 
ature, humidity, and mechanical en- 
vironments are in keeping with 
reasonable life expectance. Adequate 
facilities for testing must be provided 
to minimize the time and effort re- 
quired to convert from operation to 


| 


| 
| 
| 
| 
i 

















————[—, 


Reader 
Inquiry 
Facility 





Page 263 





e A regular feature in each issue, 
the Reader Inquiry Facility ip- 
cludes postpaid return cards for 
qualified readers to use to obtain 
without charge, 





















1. Additional information from 
the manufacturer on any prod- 
uct or service described in New 
Components and Materials de- 
partment in the current issue. 






































2. Copies of manufacturers’ pub- 
lications reviewed in Literature 
for the Asking in each issue. 




















3. Single copies of reprints of 
selected feature articles cur- 
rently listed in Feature Article 
Reprints section. 











4. Further data from the source 
on any product described in 
Advertisements in the issue. 


Each item reviewed in the issue 
is assigned a key number which 
is repeated in the Reader Inquiry 
Facility post cards. Circle the 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be mail- 
ed within 60 days after publica- 
tion to secure this free service. 

All reprint titles currently avail- 
able without charge through the 
Reader Inquiry Facility are listed 
in “Feature Article Reprints” de- 
partment on page 262 of this issue. 

Because of the expense involved 
in producing these feature article 
reprints, longer articles and book- 
lets including multiple reprints on 
related subjects are offered at a 
modest charge intended to cover 
printing, handling and postage. All 
orders must be accompanied by 
remittance, including 3 per cent 
sales tax for New York City de- 
liveries. 
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~o A SIMPLE, INEXPENSIVE JOB FOR BOUND BROOK 


You don’t need a time-study crew to tell you this part might cost you its weight in 
gold, produced the old-fashioned way. When your men machine away alternate teeth, 
every motion costs you money. Bound Brook produces bronze and brass gears and 
other parts like these by improved processes of powder metallurgy . .. and in volume 
at a fraction of the cost of machining. Finished parts are smooth, burr-free; well 
within the tolerances required; identical in strength and density. In producing parts 
of metal powder results depend upon the skill, the equipment, the capacity, and man- 
agement’s ability to keep delivery-date promises. Write or wire Bound Brook direct, 
or telephone the Bound Brook man nearest you to learn why Bound Brook can give 
you the results you want, lower costs; faster production; with parts of bronze, brass 
or iron, or with bearings of bronze or iron. 


SOU ye ele 


BOUND BROOK OIL-LESS BEARING CO., EST. 1883, BOUND BROOK, N. J. 
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Subject: solder 


As far as cost is concerned, solder is a relatively 
small item in any manufacturing operation 
But solder does a big job. You should have 


the best solder you can buy... Federated solder. 


For printed circuits Federated CASTOMATIC® 
bar solder, the machine-cast solder 


with no dross, with uniform composition 


throughout each bar. 


For joining work — Federated Rosin Core 
(RTS 200) wire solder in all 


commercial gauges and compositions. 


Photo courtesy Photocircuits Corp 


Federated Metals Division 


AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5, N. Y. 

In Canada: Federated Metals Canada, Ltd., Toronto and Montreal 

Aluminum, Magnesium, Babbitts, Brass, Bronze, Anodes, Zinc Dust, 


Die Casting Metals, Lead and Lead Products, Solders, Type Metals 
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test and vice versa. Furthermore, an 
internal system of detecting random 
errors and minimizing their influence 
on the equipment performance jg 
mandatory. The last item is a vari 
tion of the “fail safe” philosophy, 

In measuring the reliability of 
electronic computers there is no sim. 
ple direct criterion which can be used 
without qualifications. Two measure. 
ments can be made on computers and 
similar equipment which permit the 
comparison of their reliability, The 
first of these is the percentage of the 
total “power on” time during which 
there is satisfactory operation. The 
remaining portion of the power on 
time may be devoted to scheduled 
maintenance, unscheduled mainte. 
nance, testing or medifications, but 
the ratio of good operating time to 
total gives a time measure of the re- 
liability. This has been improved jn 
computing equipment having 1200 
to 8000 tubes from about 65 per cent 
in 1948 to 90 per cent in 1953. Since 
this figure will approach 100 per cent 
asymptotically, large additional im- 
provements will be more difficult to 
obtain. 

The second measurement, which 
contributes to the first, is the median 
tube life in the equipment. Median 
tube life is a highly qualified _ repre- 
sentation of the designers effective- 
ness in matching the vacuum tubes to 
the operation performed within the 
equipment. It is obtained by check- 
ing the service hours at the time of 
removal for all tubes removed for all 
causes, against the cumulative per- 
centage of these removals and taking 
the service hours at the 50 per cent 
point. There has been a 93 per cent 
improvement in this factor in the five 
vears covered by the data, and this 
has been a principal factor in the im- 
provement of good operating time. 

The very appreciable increase in 
median tube life has been achieved 
by improvements of both circuit and 
tube characteristic improvements over 
the past five years. This came about 
largely because the earlier equip- 
ments were constructed using tubes 
not specifically designed for computer 
use, and using them in circuits which 
failed when large shifts of vacuum 
tube characteristics occurred. 

The principal improvements in de- 
sign and manufacturing techniques 
have included the reduction of peak 
cathode currents necessary for the 
execution of specific functions (better 
impedance matching), and more dili- 
gent attention to providing tempera- 
ture and humidity ambients. Other 
methods for achieving a high degree 
of reliability can be summarized in 
the following design rules: 

a. Design conservatively 
suitably large safety factors. 


a- 


using 
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+1% stable 
voltage 

in face of 
30% line 
variations 


TYPICAL EXAMPLE OF SOLA VOLTAGE REGU- 
LATING ACTION. The recording on the left 
represents a fairly common condition of voltage 
fluctuation on a 115v line. The chart on the right 


Voltage-sensitive electrical and electronic equipment 
can not operate to performance specifications under 
conditions of voltage fluctuation. A source of constant 
voltage can be easily supplied with a Sola Constant 
Voltage Transformer . . . built-in as a component, or 
used externally as an accessory. 





STANDARD TYPE CV 
Twenty-nine units from 15va to 
10kva in a common power line and 


HARMONIC-NEUTRALIZED 
TYPE CVH 


‘ , Six units from GOva to 2kva ... in- 
filament voltage ratings... regula- pur range 95-125v, output 115v... 
tion +1% or less with a total al! the features of the Standard Type 
primary variation of 30% ... for 


CV plus a harmonic neutralizer cir- 
cuit... 1% regulated voltage with 
less than 3% harmonic distortion, 


electronic and electrical equipment 
requiring close regulation. 


Conilent Voltage 


> O LA TRANSFORMERS 


| SONStANT VOLTAGE TRANSFORMERS for Regulation of ‘Henan and Electrical 





was made at exactly the same time from the same 
line. The primary of the Sola regulator was fed the 
voltage charted on the left, the voltage charted on 
the right represents its secondary output, regulated 
to within +1% of 115v. 


Among the chief advantages of Sola regulators are: 
dependable, automatic operation (static-magnetic regu- 
lation) substantially instantaneous response (1.5 
cycles or less) . . . no maintenance (no moving or 
expendable parts) . . . and immediate availability (40 
stock units in a wide variety of ratings). 





ADJUSTABLE, HARMONIC- 
NEUTRALIZED TYPE CVL 


Two ac voltage supply unts, 250va 
and 500va .. . input range 95-125v, 
output range adjustable from O-130v 

. regulated +1%, harmonic distor- 
tion less than 3% . for general lab 
work, testing and other applications, 


PLATE AND FILAMENT TYPE CVE 
Three units in popular power supply 
ratings . . . a single, compact source 
of filament and plate supply voltages 

. . regulated to within +3% or less 
with line voltage variations of 100- 
130 volts . . . supplied with separate 
capacitor for chassis mounting. 


Write for a 28 page bulletin with 
complete electrical and mechanical 
specifications on these Sola units. 
Request BULLETIN 61-CV-200. 


a mort,» OMTING, TRANSFORMERS. for 
» Mercury Vapor Lamps. SOLA ELECTRIC CO., 4633 West léth Street, inet, Stkop 21414 
i Mision Uh, Mamachosens a NEW YORK 35: 103 Eust 125th Street © 10S ANGE 26: 2025 Sunset Boulevar 


% iin @ CLEVELAND 15: 1836 Euclid Avenve © 
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40-VOLT Inverse Cell Rating 
© coshination of Combined with: 


outstanding features LOW LEAKAGE... 
only 2 milliamperes per square inch average 
that results in ... one-half that of conventional rectifiers. 
LOW INVERSE LOSS... 
MORE WATTS heating as a result of low inverse loss at 
high voltage averages less than 5°C—one- 
PER DOLLAR half that of conventional rectifiers. 
HIGH DIELECTRIC QUALITY... 
INITIAL COST withstand surges up to twice rated voltage. 


PLUS the advantages of 
HIGH AMBIENT 


Operate in ambient temperatures up to 125°C. 
No derating for 50°C. 
Operate at temperatures that would destroy ordi- 


WRITE TODAY nary rectifiers—withstand accidental temperature 


excesses due to overload or cooling malfunction. 


for complete LONG LIFE 


information Newly developed inorganic barrier is inherently 
stable. Inverse characteristics actually improve with 
use. Life test now past 25,000-hour mark. 


LOWER 
ANNUAL COST 








a 
= VICKERS ELECTRIC DIVISION 


$ Inc. 
A UNIT OF THE SPERRY CORPORATION 


1803 LOCUST ST. - ST. LOUIS 3, MISSOURI 








b. Establish and adhere to rigid 
standards of satisfactory operation 
under severe electrical and environ. 
mental conditions. 

c. Incorporate proven new tech. 
niques and devices of improved ye. 
liability wherever possible. 

d. Provide test procedures re 
indicate incipient failures so as to 
permit their correction before Opera- 
tional failures occur. ooo 


Product Designing for 
Powder Metal Parts 


George Stern, Technical Director 
AMERICAN ELECTRO METAL Corp. 
MareERIALs available in the field ot 
powder metallurgy are: (1) Ferrous- 
base materials, (2) copper-base ma 
terials, (3) miscellaneous powder 
metal materials, and (4) cermets, 
Ferrous-base materials include iron, 
steel, and copper infiltrated iron parts, 

Conventional powder metallurgy 
methods employ molding and coining 
pressures of about 30 tons per sq in. 
Using pressures of this magnitude, 
straight iron parts may have ultimate 
tensile strengths of approximately 
20,000 psi, while steel parts, with or 
without heat treatment, can achieve 
tensile strengths of approximately 
40,000 psi. 

A technique which has recently 
been placed into commercial produc- 
tion consists of pressing high purity 
electrolytic iron at pressures of ap- 
proximately 60 tons per sq in. and 
coining at these same high pressures, 
Tensile strengths in the neighborhood 
of 65,000 psi can be achieved and 
subsequent carburizing and heat treat- 
ment can bring this tensile strength 
up above 100,000 psi. 

Infiltration is a technique in which 
a molten copper alloy penetrates a 
porous ferrous structure by means of 
capillary action. Where parts have 
more than | sq in. of projected area 
and have a height of greater than % 
in., infiltration can be used success- 
fully for fabricating high-strength 
powder metal parts. Infiltrated parts 
have tensile strengths of 100,000 to 
150,000 psi, excellent _ platability, 
good ductility, good fatigue proper- 
ties, excellent damping capacity, an 
may be brazed or welded. 

Copper-base powder metal parts 
have been used for a much longer 
period than have iron-base materials. 
In recent years, copper-zine alloys 
have come into greater prominence, 
especially with the introduction of 
satisfactory grades of pre-alloyed cop- 
per-zine powder. 

In addition to the ferrous-base and 
copper-base materials, there are many 


ELECTRICAL MANUFACTURING 


—— 


A Clean Swee “=| 
| of your Sinall Gean@gaeMs 


G. _ Gears can clean up troublesome Gearing al { 


problems. Here’s why: each unit, however simple or 
intricate, in runs of hundreds or thousands, measures 
up to the most extreme standards of accuracy! It’s this uni- 
form excellence that counts .. a precise quality developed 
and perfected here through 38 years of specializing in 
making better Small Gears exclusively. This vast ex- 
perience has brought peace of mind and speedier, less 
costly assembly operations to a host of critical manu- 
facturers from coast-to-coast. Join this growing group 
of well pleased G.S. customers next time you need 
Small Gears. Tell us about your needs. Our capable en- 
gineers will be quick to lend you every possible aid. 


Py 
| / yf Wy) 


t-# 


ee Cuca e 
GET wr “Foe b-PAGE FOLDER 2 ete: ios 


See where and how we mass-manufacture Small Gearing © 

to uniformly fine tolerances. This attractively printed 8. ~ 

# 11” 6-page folder is punched for ring-binder use. You'll SPURS © SPIRALS © HELICALS © BEVELS @ INTERNALS 
want to keep it handy for frequent reference. It contains 23 

pictures of Small Gears, plant views, as well as Diametral WORM GEARING © RACKS © THREAD GRINDING 
and Circular Pitch Tables. Ask for your copy on company j;-. 
stationery, please! 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 
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today and tomorrow 


as The assurance that copper is in abundant supply and can be used without 
restrictions is the “go ahead” for industry. You can now rate PERFORMANCE 
over AVAILABILITY when choosing materials. By using copper and its alloys, 


brass and bronze, your product is easier to fabricate, better and more durable. 


We can get more copper than we now have. Although industry and gov- 
ernment have been consuming more copper than in any previous 
peacetime period, production has kept pace with this increased 
demand. And producers are not working at full capacity! 


More copper keeps on coming. Eleven major new projects in the U. S. will start 
producing in the next 3 years. These mines will add 250,000 tons to 
our annual production—more than % of all the domestic copper 
mined during 1953. In addition, recent improvements in mining 
techniques now make it possible to obtain copper from ores con- 
sidered commercially unworkable in the past. 


Copper is virtually indestructible. At least 3 out of every 4 pounds of cop- 
per used in today’s products, when scrapped, can be re-used in the 
future. Every day we are adding to our “copper capital”. The more 
copper we use . . . the more we have! 


Copper or its alloys provide these advantages... 


rey \i er, 






biaer’ 


TONS 


1,500,000 
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? 


Best conductor of electricity Does not rust...high Best heat transfer agent Easy to machine, form, draw, Welds readily .. . excellent 
commercially available. corrosion resistance. of all commercial metals. stamp, poiish, plate, etc. for soldering and brazing. 
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Source—American Bureau of Metal Statistics Year Book 1953 





Copper has a new ability to serve you. Many of your prob- 
lems are being solved in the laboratories of the copper and brass 
industry. Whether it’s a new alloy, a different temper or a special 
property . . . copper can help you develop new ideas. Copper 
can bring old methods up to date. Call a supplier of copper and 
brass and convert your thoughts to action! 
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“Copper ... is fortunately available in 
ample supply to meet any foreseeable 
demand” 


Foreword, U. S. Dept. of Commerce 
B.D.S.A. Copper Quarterly, August 1954 


For information about U. S. copper sup- 
plies including free copies of this Gov- 
ernment report and the new booklet, 
“Copper ... Today and Tomorrow”, send 
attached coupon to: 


Copper & Brass Research Assn.,Dpt. L 
420 Lexington Ave., New York 17, N. Y. 
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miscellaneous materials which are of 
interest to the design engineer, These 
include the refractory metals such as 
molybdenum, tungsten and tantalum: 
the hard metals consisting mainly of 
tungsten carbide-cobalt; friction ‘ma- 
terials; heavy metal; contact metals 
and permanent magnet materials such 
as Alnico. 


Cermets are a new class of powder 
metal material and will probably as- 
sume great importance in coming 
years. They bridge the gap between 
ceramics and metals, and have good 
physical properties in the tempera- 
ture range from 1700 to 2500 F. 

The powder metallurgist can vary 
the alloying ingredients, control the 
particle size of his starting powder 
material and introduce various inert 
materials. This means that, in effect, 
he can control the grain size of the 
finished material and can inhibit grain 
growth and recrystallization by prop- 
erly selecting his inert additive. In 
other words, he can choose very fine 
powder as his building blocks and put 
in grain growth inhibitors in the struc- 
ture, thereby increasing strength at 
elevated temperature. 

To impart corrosion protection to 
powder metal parts, the formation of 
a blue or black oxide film on powder 
metal parts has been employed. This 
also improves wear resistance. Powder 
metal parts, both ferrous and non- 
ferrous, have been successfully plated 
where the density is high. In the case 
of low-density parts, impregnation 
with a plastic is employed to bridge 
surface porosity and fill internal pores. 
The impregnation is necessary to 
prevent penetration by the plating 
electrolyte and subsequent corrosion 
due to seepage of the electrolyte. 


Powder metal parts, both ferrous 
and nonferrous, can in almost all cases 
be machined. Brazing can be done 
with parts of high density, such as 
can be imparted by coining or infil- 
tration. Where low-density parts are 
used, the brazing material may pene- 
trate through the pores, resulting in 
a poor joint. However, welding can 
be performed in such cases with good 
success. 

In the heat treatment of ferrous 
powder metal parts, the same im- 
provement can be achieved by treat- 
ments virtually identical with those 
employed with conventional steel ma- 
terials. In view of the larger surface 
areas exposed to the atmosphere dur- 
ing the heat treatment of powder 


metal parts, special precautions must 
be taken. ooo 


Abstracted from a paper presented at 
the 22nd Annual Meeting of the Ameri- 
can Society of Tool Engineers, Philadel- 
phia, Pa., April 26-30. 
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Turret is accurately 
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On the NEW Warner & Swasey 
Automatic Chucking Machine 


ome 2 Ad 313 


MOTOR 












positioned in one second 
by Star-Kimble Brakemotor 


Turret of this production-speeding Warner & Swasey 
2AC Machine—with turret-and-tool weight of 1250 
pounds—is rotated 72° after each operation by a 
standard 1 hp Star-Kimble Brakemotor . . . and is 
accurately positioned for the next operation within 
] second! Fast, time-after-time precision stops of 
the Star-Kimble design make this possible. 


FOR THE RAPID TRAVERSE, too—calling for 
turret-and-tool movement at 4 inches per second, 
with a maximum of 10 starts and stops in 45 sec- 
onds—Warner & Swasey has selected a completely 
special Star-Kimble 1% hp construction designed 
both for this severe service and for the limited space 
available in the machine column. 





206 Bloomfield Avenue 
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MAIN DRIVE 
MOTOR 







AND FOR THE MAIN DRIVE MOTOR, which is 
selected by the customer, many purchasers of 2AC 
automatic chucking machines are specifying a 15 
hp Star-Kimble dripproof squirrel-cage motor of 
basically standard construction, with special elec- 
trical characteristics specifically designed for this 
application. 


These three types of motors are typical of Star- 
Kimble’s ability to supply: standard motors for which 
all parts and subassemblies are carried in stock; 
modified types which can be economically produced 
in small quantities; and completely special designs 
in volume runs. Your inquiries on your specific 
requirements are invited. 


Standard and special motors of all types, 1 to 125 hp; generators and 
motor-generator sets, 1 to 100 kw; marine motors, “2 to 125 hp. 


Star-Kimble MOTOR DIVISION 


MIEHLE PRINTING PRESS & MFG. CO. 


Bloomfield, New Jersey 
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Roth Rubber Molds 


Shock-Resistant 





































Easier to assemble and seal than the 
old fashioned metal case, the shock- 
resistant rubber molding by Roth for 
the Jefferson Electric Company has 
other significant advantages: it is 
corrosion-resistant, oil-resistant; and 
it provides complete protection to its 
contents against high altitude conditions 
and the extremes of arctic and tropical 
weather. Roth engineers solved this 
problem—they can solve yours! 


Bcc 
TMS 
Uma y 


Engineers and Rubber Buyers! 


Write for your free Roth Rubber 
Sampler. This unusual kit contains 
actual rubber samples with hardness 
from 5 to 100 Durometer .. . 

gives ASTM specs and lists uses 

for each sample. Sorry, but offer must 
be limited to engineers and rubber 
buyers only. Please ask for 


Roth Rubber Sampler No. EM1. 


Custom Manufacturers of Industrial 
Rubber Products since 1923 


= ase] ROTH RUBBER COMPANY 


1856 S. 54th Avenue, Chicago 50 


(CD Send Roth Manual 
DD Please comment on attached description of our rubber 
problem. 


Name 





a 
Company. 
Address 
EEE ee 








336 






v 
ocr 


| 

| Larger Precision Castings i 
With Frozen Mercury a 
Method 


FROZEN MERCURY precision casting of 
large, complex parts using a new cast- ‘ 
ing technique was reported by Dr 4 
| I. R. Kramer, vice-president of Mer. ¢ 
| cast Corp. in a talk before the 58th 3 
Annual Meeting of the American ’ 
Foundryman’s Association in Cleve. 





Booking operation starts with opening 
the die containing two halves of the 
frozen mercury pattern, removing the 
central match plate, then “welding” 
together. 





land in May. He described how pre- 
cision casting is now possible to a 
degree never before achieved by con- 
ventional methods, permitting larger 
and more complex parts to be cast in 
a wide variety of metals, and with 
better surface finish. 
Dr. Kramer pointed out that the 
key to the process lies in the ability 
of frozen mercury to be “booked” or 
adhere to itself on contact with slight 
pressure. Basically, the process in- 
volves pouring mercury into the die 
halves against a common match plate, 
then submerging the whole unit in a 
dry ice-acetone bath at temperatures 
around —100 F, which freezes the 
mercury. The frozen mercury assem- 
bly is removed from the bath, the 
match plate removed and the mercury 
faces ee to produce a single 
frozen mercury pattern or core. The 
mold is formed by dipping the core 
| into a series of slurries which dry 
hard to form a ceramic shell around 
the mercury core. Coming to room 
temperature, the mercury melts and 
is run out for subsequent reuse. The 
thin shell mold is then fired to 
strengthen it, and the metal is poured. 
| According to Dr. Kramer, advan- 
tages of this ceramic mold include 
| excellent surface finish, closer toler- 
ances in the metal casting, practicabil- 
| ity of thin wall castings, and the fact 


ELECTRICAL MANUFACTURING 





& 








Syma 
heat from 
mle 









of Chromel ? | 


You've seen molten metal before . . . but chances And from it, ultimately, will come approximately 
are you've never seen a “heat” that’s more closely 1200 pounds of fine finished material . . . smooth, 
controlled as to composition and quality than the one bright, durable wire or ribbon produced to a spec- 
you see above. For this is a heat of Hoskins Chromel ified resistivity for long, dependable service as heating 
... the original nickel-chromium alloy that first elements or cold resistors in countless different elec- 
made electrical heating practical. Into it go precise trical devices. 


amounts of the purest raw materials obtainable... ; diy 
Chromel, however, is only one of many specialized, 


quality-controlled alloys developed and produced by 
Hoskins. Others include: Alloy 502 . . . used through- 
out industry for a wide range of heat resistant me- 
chanical applications. Spark plug electrode alloys... 
which have become universally accepted standards of 
quality and durability. Alloy 717 . . . used in facing 


mixed, melted, and poured in exactly timed cycles. 


engine valves for longer life and improved service. 
And, of course, there are Hoskins Chromel-Alumel 
thermocoupie alloys for industrial furnaces and jet en- 
kins Chromel give long life Hoskins electrode alloys give | mocouple alloys accurately gines . . . unconditionally guaranteed to register true 


service in industrial electric long dependable service wher- register exhaust temperatures - ale ‘ 3 
furnaces, home appliances, ever they're used. of jet aircraft engines. temperature-e.m.f. values within close specified limits. 


Heating elements madeof Hos- Spark plugs equipped with Hoskins Chromel-Alumel ther- 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE ® DETROIT 8, MICHIGAN 
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for sub-fractional H. P. Motors 


MIGHTY MITE pre-set thermostats will fit into the present design of 
your stator windings without necessitating any appreciable change 
in your assembly line procedure. 





Install MIGHTY MITE miniature thermostats in your sub-fractional HP 
motors for continuous automatic protection against charring of insu- 
lation, burn-out and fire damage. 


Samples, catalog or engineering aid available on letterhead request. 


MIGHTY MITES: 


@ Fit most present 
designs 


@ Feature sturdy uni- 
form construction 


@ Are accurately pre-set 


@ Can be furnished 
with various types of 
terminal connections 





MIGHTY MITE thermostats also protect lighting and 

@ Are ready for imme- control transformers, heating coils, generators, sig- 

diate use nal devices, air conditioning units, window 
ventilating fans, rectifiers, etc. 


Gan an Vm tii ss 
= Pn = 


) a UGS PRODUCTION COMPANY 


217 ASH STREET © AKRON, OHIO 
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that the ceramic mold does not react 
with molten materials. This factor 
plays a major role in successful casting 
of highly reactive metals. 

At present, the Mercast process jg 
being used to produce such parts as 
wave guides and other radar compo- 
nents, jet and piston engine parts, 
electric generator brackets, motor 
brackets, bearing supports, impellers 
and pump vanes. Steel castings up to 
42-in. diameter and weighing 309 
lb have been made by the Mercast 
process; even larger castings are com- 
templated. 

Dr. Kramer explained that the 
adoption of Mercasting does not mean 
simply substituting one process for 
another; rather it adds a completely 
new dimension of industrial design 
possibilities and greatly extends the 
abilities of foundries to handle larger, 
complex castings with close tolerance 
requirements. Ooo 


Oxide and Hydride Metal 
Powders Make 
Stronger Parts 


Henry H. Hausner 

SyLvaniA EvLectric Propucts Inc. 
RECENT DEVELOPMENTS in powder 
metallurgy have shown that products 
can be obtained by pressing oxide- 
containing powders or even metal- 
compound powders, and new methods 
remove limitations on dimensions. 

The SAP process is of particular 
interest. SAP stands for a_ special 
“Sintered Aluminum Powder” which 
is characterized by its high tensile 
strength (50,000 psi) at room tem- 
perature and especially at elevated 
temperatures (35,000 psi at 400 C 
and 25,000 psi at 600 C). 

These results were obtained by us- 
ing a heavily oxidized aluminum pow- 
der of extremely small particle size. 
The oxide content ranges between 8 
per cent to 16 per cent with higher 
oxide content resulting in greater 
strength. These results were obtained 
by compacting the heavily oxidized 
powder at 25 to 50 tsi, sintering it 
at 500 C to 600 C in air. The sintered 
material is then hot-pressed at 500 C 
to 600 C and subsequently extruded 
at the same temperature. During the 
various pressing and extrusion steps, 
the oxide skins break up to extremely 
fine oxide particles which are uni- 
formly dispersed around the alumi- 
num grain boundaries. The SAP ma- 
terial is characterized by its fine 
grain size. 

It is sometimes advantageous to use 
metal hydride powders instead of 
metal powders. Experimental work 
was done with zirconium hydride 
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KOPPERS POLYSTYRENES 


Type 3 General Purpose Polystyrene 


Type 7 es Distortion 


Type » a Distortion Tem- 
a “High | ct,”” Lowest Water 
MC 185 hieeglien tate 


MC-305 “High tmpact,” Easy Flow 


h “High | t,”” Highest Heat 
MC 309 sidadien Yaneartinrs 


MC-405 “Medium Impact,” Easy Flow 


MC-409 “Medium Impact,” Highest 


Heat Distortion Temperature 


They needed a plastic to make 
strong, heat resistant radio parts 


© Most people treat radios with care, but 
accidents do happen. Take small radios, 
the kind you use in the breakfast nook or 
at the bedside. They’re often jarred or 
bumped, so they have to take shock and 
impact. 

Heat is another problem with small 
radios. They’re often carried outside in 
the hot sun, or they sit near a window 
where the sun pours in. Both this external, 
and the internal heat generated by the 
radio, tend to make some plastic radio 
cabinets warp out of shape. That’s why 
leading radio manufacturers have been 
looking for plastic parts that can take 
both bumps and heat. They found what 
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|| KOPPERS 
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Koppers Plastics Make Many Products Better and Many Better Products Possible. 


they wanted in Koppers Heat Resistant— 
High Impact Polystyrenes. These plastics 
contain rubber, which makes the polysty- 
rene strong and durable. 

New radio cabinets, dials and knobs 
made with these plastics come in bright 
colors. They are light weight and have 
smooth, easy-to-clean surfaces. 

Koppers Heat Resistant — Heat Im- 
pact Polystyrenes have production ad- 
vantages, too. They are dimensionally 
stable and flow easily in the mold. 

If you would like to get sound engi- 
neering advice about the use of Koppers 
Polystyrenes in your product, write or call 
your nearest Koppers Office. 


KOPPERS COMPANY, INC., Chemical Division, Dept. EM-94, Pittsburgh 19, Pennsylvania 


SALES OFFICES: NEW YORK * BOSTON * PHILADELPHIA * ATLANTA * CHICAGO * DETROIT * LOS ANGELES 
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Give added sales 
appeal fo your ¥ 
product with & 


E OZONE 


Whenever an objectionable odor exists, you can easily 
correct it by including G-E Ozone Lamps—science’s 
contribution to odor control —in your design. 


















It's easy to include a 
4-wattG-EOzoneLamp 
in your design. It is only 
25% inches in length 
and 1% inches in dia- 
meter. 
































G-E Ozone Lamps 
electronically produce 
ozone — an activated 
form of oxygen—which 
chemically destroys 
objectionable odors. 
One lamp will rid odors 
from approximately 
1,000 cubic feet. 


The G-E Ozone Lamp 
is an electric discharge 
lamp, so it must be op- 
erated with a ballast— 
either a simple choke coil 
typeor a 40-watt incan- 
descent lamp in series. 





G-E Ozone Lamps are now 
destroying objectionable 
odorsinsuchapplicationsas: 
Clothes washers and dryers 
Refrigerators 
Beverage Vendors 
Air conditioners 
Kitchens and bathrooms 
Elevators 





For complete information on 
the G-E Ozone Lamp, write to 
General Electric, Dept. EM-9, 
Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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powders, which compact readily. Dur- 
ing sintering in vacuum, the zircon- 
ium hydride decomposes and the 
pure metal is formed which sinters 
to full density at a temperature of 
approximately 65 per cent of the zir- 
conium melting temperature. Zircon- 
ium powder does not sinter as wel] 
as the decomposed zirconium hydride. 
Its sintering temperature, in this case 
is considerably higher and the densi- 
ties achieved are somewhat lower. 

Sinter welding is a process of join- 
ing powder metallurgical parts by in- 
serting a compound of the same 
metal, in powder form, between the 
two metal parts to be joined, and hot- 
pressing the assembly together. The 
metal powder decomposes and forms 
a bond between the two parts. Zir- 
conium parts bonded by zirconium 
hydride powder showed that the 
sinter-welded joint is of practically 
the same grain structure as the two 
parts. 

Rolling metal powders is used for 
the production of long bands or sheets 
from metal powders. The powder 
flows from a bin through two hori- 
zontally arranged rolls of a rolling 
mill. The powders cohere and form 
a porous band or sheet which can be 
sintered, re-rolled and annealed until 
the desired density and other physi- 
cal properties are obtained. The grain 
size of the powder, the roll diameter, 
roll speed and sintering conditions de- 
termine the physical properties of the 
finished material. This method per- 
mits the formation of bands and 
sheets of several hundred feet long. 

ooo 

Abstracted from paper delivered at 
Second Basic Materials Conference held 
in Chicago in May. 


Subsidy for Electronic 
Development Proposed 


THE SOVIET UNION will forge far 
ahead of us in electronic control sys- 
tems unless our Government estab- 
lishes a practical subsidization pro- 
gram for design and development of 
electronics to maintain the leadership 
we have enjoyed in this field since the 
end of World War II, is the theory ex- 
pressed by Louis Fox, chairman of the 
board of directors of the Aircraft Parts 
Manufacturers Association of Cali- 
fornia, and president of U. S. Relay 
Company of Los Angeles. 

He points out that widely publicized 
electronic developments have created 
a complacency in the public mind and 
also a belief that we have a monopoly 
on inventive genius. A vulnerability 
is becoming apparent in the inability 
of the electronic parts manufacturers 
to keep up with the rapid progress of 
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MAGNET WIRE 
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Anaconda laboratory worker conducts one of thousands of tests on soldering through enamel films. 


The answer to your soldering problem 
may be here — at Anaconda! 


Good solder joints demand good 
soldering practices. 

Good practices depend on facts— 
about proper pot temperatures, 
times, solders and fluxes. 

These facts — up to now — have 
been scarce. 

Accumulating the necessary infor- 
mation has been too costly and am- 
bitious a project for most magnet 
wire users. 


As part of a broad program to im- 
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prove service to customers, a new 
soldering center was set up some 
time ago at Anaconda’s new devel- 
opment laboratory. After months of 
testing, the facts—accurate, reliable 
—are beginning to come in. 

Thousands of individual tests 
have been run—with many different 
kinds of pots, solders and fluxes, and 
a wide range of temperatures and 
immersion times. Careful data has 
been kept on every test. 


If you have a soldering problem, 
perhaps we can solve it for you out 
of the experience of the many lab- 
oratory tests and experiments we 
have already made. Ask your Ana- 
conda Salesman, or write Anaconda 
Wire & Cable Company, 25 Broad- 
way, New York 4, N. Y. 5aa2s 


ANACONDA 


MAGNET WIRE 


341 



















with American Electric 





to wear...in windings, slip rings, brushes, 
springs or other working parts. But here’s 
an alternator with NO WEAR POINTS 
other than two ball bearings! Even these 
are grease-sealed; lubricated for life. 
With American Electric’s exclusive Inductor 
Alternator design you can forget mainte- 
nance, forget trouble! Write for details and 
power ratings. 

* Also available in other fixed frequency ranges 
or in variable frequency models. 


FEATURES — Low Harmonic Content, Compact 
Design, Quiet Operation, High Power Factor. 


Most rotary electrical equipment is subject 






Trouble-Free 400 Cycle Power Supplies 


IN eas 
with 


COR CTs 
TA 


This is the complete rotat 
ny oMe i111) 8) <2 ae) LU der 
Electric Inductor Alternator 
with 2 bearing common 
shaft motor drive. Note ab 
SALA MET maT oy 
brushes etc. Ball Bearings 
are the only wear points 





tric Inductor Alternator is built. 
Note all windings are station- 
ary. Output is taken directly 
off stationary windings. Even 
the excitation is fed to a sta- 
tionary winding (center coil)! 


| 
Here’s how the American Elec- | 
| 
i 


; : 
eee 4 . . 
i hhabbardbaanehdiate Many Model Variations: 
’ PORTABLE DESIGNS 
: Se a ee Burtt 
eit, 
ea Ce t-te ati aela ne 
Dela ie e 4 Bearing Direct Connected 
: 4 e Variable Speed Driving Units 
i4 


abet M-lil- Medial) dL 


Frequency Models! 


Completely Portable 
Motor-Alternator Set. 


Also Manufacturers of 
High Frequency Revolving 
Field Alternators, 
Miniature Electric Motors, 
A. C. Industrial Motors, 
_Motor Driven Blowers & Fans 





2 Bearing Com- 
mon Shaft Motor- 
Alternator Set. 
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ELECTRIC MOTORS 


TRADE MARK » 





Division of American Electronics Inc. 


FIELD ENGINEERING REPRESENTATIVES: Silver Spring ( Md.) 


Chicago ¢ Dallas « Kansas City ¢ Wright Field ¢ Minne7pol's 


JOE DAVIDSON & ASSOCIATES, 
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Boston ¢ Buffalo « New York City 
e Seattle ¢ Montreal ¢ Toronto 
Angeles 
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our aircraft and missile designers and 
with the resultant increased demands 
made upon their products. Unless a 
balanced program of government sub- 
sidization for electronic development 
is shortly forthcoming, this situation 
may become almost disastrous. 

There is a wide time interval] be- 
tween the drafting board stage of a 
new development and the completed 
product, and it is a necessity for 
development programs to keep ahead 
of the military requirements to avoid 
being bogged down. 

Fox points out that a monopoly js 
being created because a few major 
suppliers have the money to develop 
their ideas while the small companies, 
who have just as good engineering 
talent, do not have sufficient capital 
to carry on such experimentation. 
Consequently, many potential develop- 
ments are lying dormant. He recom- 
mends that the government set up an 
evaluation board to ascertain which 
companies have the most promising 
ideas, and then allocate money to be 
spent by these companies for develop- 
ment programs under government 
supervision. 0095 


Electronic Engineers 
Should Learn Teamwork 
in College 


TrEAMwoRK in electronic research and 
development should be emphasized 
while the electrical engineer is still 
in college, Prof. J. H. Mulligan, Jr., 
chairman of the EE Dept. at New 
York University stated at the annual 
meeting of the American Society of 
Engineering Education (ASEE), held 
in Urbana, IIl., in June. 

“Since so much of the research and 
development work in _ electronics 
today is done by teams of men, rather 
than on a lone wolf basis” declared 
Professor Mulligan, “students should 
be given experience in working to- 
gether for extended periods of time 
on involved laboratory exercises or 
student projects. If a student's ef- 
forts can be guided in such a way 
that he learns to reason and analyze 
as an individual, and yet is also given 
some idea of the strength and effec- 
tiveness of a cooperative work group 
whose members respect one another's 
contributions, he will be much better 
prepared to progress in a professional 
assignment upon graduation,” the 
educator noted. 

Discussing the possibility of grant- 
ing “special designations” to schools 
whose standards in electrical engi- 
neering are higher than the minimum 
set by the ASEE, Professor Mulligan 
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Multiple Reprints 





at Quantity Prices 





e For each of the six design compendiums now 
available (see reviews on page 268) the supply 
now on hand is sufficient to fill modest quantity 
orders. Since handling expense is a relatively 
large cost element, grouping of orders makes 
possible substantial savings per copy. To further 
reduce cost, accounting and invoicing operations 
involved in open-account billing are eliminated by 
requesting remittance with order. 


Prices per copy given in the table below are for 


single shipments in the quantities shown on orders 
accompanied by remittance. 


Quantity per shipment 











Title aS 
Magnetic Amplifiers 2.00 135 1.10 
Servo System Design 2.50 125 1.00 
Engineering Testing 250 150 1.25 
Printed Circuits 2.00 135 1.10 
Electro-Hydraulic Control 150 1.00 0.85 
Automatic Production 2.00 135 1.10 
Special Package—One of 

each of above titles 10.00 









Send orders with remittance (including 3 per 
cent sales tax for New York City deliveries) to 












J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 






Prices given above include shipping charges. 
Be sure to enclose address to which shipment is 
to go; make checks payable to The Gage Publish- 
ing Company. Orders at these prices can be filled 
only when payment accompanies the order. 











said “the real test should be made on 
the basis of what is really accom. 
plished with the students, not simp] 
on the stated course of study and as 
qualifications and abilities of the 
faculty.” 
He suggested that if “special des- 
ignations” were to be made, a na- 
tional committee of recognized scien- 
tific leaders in the electronics field 
from industry, government, and the 
teaching profession would be the ap- 
propriate evaluating group. He said 
the best test of an engineering col- 
lege’s_ performance would be an 
examination of students near the end 
of the senior year, on the basis of 
these five standards: 

1. Competence in the oral and 

written expression of ideas. 

. Mastery of the mathematics pre- 
scribed for the  professional- 
scientific curriculum. 

3. A broad understanding of the 
manner in which the various 
areas of electrical engineering 
combine to form the whole. 

4. A detailed knowledge of elec- 
tronic circuit analysis. 

5. An ability to analyze and solve 
problems that involve the ap- 
plication of several electrical en- 
gineering and physical concepts 
to obtain a single result. 

The NYU _ educator recommended 
that the following criteria be applied 
to members of faculties that would 
receive special designations: Qualifi- 
cation for the higher grades of mem- 
bership in the AIEE and the IRE, 
work on professional society or in- 
dustry committees, and publication 
of technical papers. 

The teacher should be “well versed 
in transient circuit analysis; in linear 
network theory, both feedback and 
non-feedback; and in some of the 
graphical and mathematical methods 
used in the analysis of nonlinear sys- 
tems. Furthermore, he should have 
achieved what is usually called ‘math- 
ematical maturity, having a good 
working knowledge of Fourier, La- 
place, and similar transform methods, 
functions of a complex variable, and 
series expansions.” oo0 
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PostcaRDs are provided on page 


263 as a convenience to the read- 
er in obtaining Feature Article 
Reprints, additional data on New 
Components and Materials, manu- 
facturers’ copies of Literature for 
the Asking, and additional infor- 


mation on Advertised Products. 
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General Electric uses Fiber: Glass tape to 


withstand high temperatures, heavy overloads | 


This photo shows Fiber’Glass tape being applied 
to a field coil, in the manufacture of General 
Electric Armored Motors, type MD. 

These motors, produced by the Erie, Penn- 
sylvania Works of General Electric Direct Cur- 
rent Motor and Generator Department, are used 
in the toughest applications—as steel mill auxil- 
iaries, ore bridge, crane, hoist, and electric shovel 
applications. They need the finest insulation 
available to withstand high temperatures and 
heavy overloads, hence the use of Fiber-Glass. 





Consult us on your electrical needs. 
Contact your nearest L-O-F office 
(offices in 26 major cities). Or, 
write: Libbey-Owens: Ford Glass 
Company, Fiber-Glass Division, 12- 
94 Wayne Building, Toledo 3, Ohio. 
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FIBER-GLASS 


Tapes made with L-O-F Fiber-Glass are used 
where prolonged overloads generate heat too 
great for organic tapes. They are strong. They 
resist moisture. 

For the wire and cable industry, Libbey-Owens- 
Ford produces a complete series of continuous 
filament yarns, including: 75, 150, 225, 450 and 
900 series. They are made in a variety of single- 
and multiple-end packages for use on standard 
wire-covering and textile machines. Waxed yarns 


are available, as well as special after-treatments. 


FIBER * GLASS 


LIBBEY *» OWENS « FORD GLASS COMPANY 
FIBER » GLASS DIVISION 
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| Temperature Classification 


of Insulating Materials 


| 


| (Continued from page 153) 
— es 


| be operated with adequate and satis- 
factory life at temperatures intermedi- 
ate between those given for Classes A 


| Band H. 


Interim Agreements Made 


It is believed that a significant ad- 
vance in international agreement has 
been achieved. General definitions 
rather than the proposed arbitrary list 
of materials will continue to be used 
to define the temperature classification 
_ of insulating materials including the 
two new classes, E and F. Functional 
test methods for determining thermal 
stability of insulating materials and 
systems will be developed and pro- 
moted. Lists of materials may be ap- 
pended for information purposes only 
if such lists can be agreed upon. The 
international agreement on tempera- 
ture classification is reassuring and of 
| importance to both manufacturers and 
| consumers in the United States but 
continued interest and activity is dic- 
tated as outlined below. 

Document 2C (Secretariat) 10, in- 
corporating the agreements of the Lon- 
| don meeting has been compiled and 

edited by the English Secretariat of 
| TC-2C for study and comment before 
the IEC meetings to be held at Phila- 
delphia in September 1954. At the 
Philadelphia meeting, it is intended to 
arrive at and agree on a document for 


7 o 
OILITE i.::.- PARTS 
Machine 
® 
the temperature classification of ma- 


Make YOU JOb EAGER. waits terials which will replace TEC Publi- 
give you BIC SAWNA/GS 7OO ir cation 34 and which can be submitted 











for approval under the six-months rule 
of the TEC. 

Document 2C (Secretariat) 10 is 
being circulated widely in the United 
States so that complete discussion can 


© Originators of Finished Machine Parts However you enjoy your leisure moments . . . fishing, 


of Metal Powders ; > gardening or just sittin’ . . . it's more fun if your mind 
@ Vast Research and Engineering Facilities - 


> is free of “Shop” headaches. And that's why we're | take place. The United States must 
eH n Facilities netoregiag . ee a 
ern : suggesting that you explore your designs for addi- | determine its position particularly in 

@ Each Part an Engineered Product oor 
© COST is less, of course : tional OILITE Finished Machine Parts applications. respect to Classes E and F. The effect 
@ Fast Delivery...Normally 1 to4 weeks : Each OILITE Part is an Engineered Product — Pre- of these new classes on our own stand- 
@ Permits NEW Designs > ¢ision Made by artisans with more than 20 years | ards must be considered. The problem 
© Large Parts, too—Over 20” > Know-How. Field Engineers, too, give you ON-the- | of either accepting the new classes or 
oe Ecouan tass Engineers SPOT Service. | reconciling or ignoring or rejecting 


them domestically must be dealt with. ‘ 
| Tw aj responsibilities now 
makes OLLI 72 sa dudes iat ae. “asin seth 
Only Amplex | United States: 
CHRYSLER 
CORPORATION 


AMPLEX DIVISION 
Dept. E-9 Detroit 31, Michigan 











1. The promotion of rapid develop- 
| ment, trial, standardization and use 
in this country of functional tests for 
the thermal classification of insulat- 
ing materials and systems. 

2. The introduction of functional 
tests for the evaluation of both mia- 
Field Engineers and Bearing Depots terials and insulation systems in IEC 
Throughout United States and Canada 


OILITE Products include: Bearings, Finished Machine Parts, 
Cored and Solid Bars, Permanent Filters and Special Units of 
Non-Ferrous and Ferrous Metals and Alloys. 







DEPENDABLE INSULATION IS VITAL TO GOOD ELECTRICAL PERFORMANCE 











for Coils subject to 
a + * n 
vibration and high heat... 

G-E 9615 
INSULATING VARNISH 
Now General Electric offers you an insulating var- 
nish combining exceptional high heat resistance and 
bonding strength—G-E 9615! Unlike conventional 
varnishes, this new insulating development main- 
tains its excellent thermal stability without sacrifice 

of bonding strength. 

G-E 9615 is ideal for coils subject to vibration and 
high operating temperatures. For example, the 
Syntron Company, Homer City, Pa., uses G-E 9615 
to impregnate and coat the coil of its No. 25 electric 
hammer. Heat-resistant, tough-bonding G-E 9615 
extends the service life of the hammer by enabling 


the coil to withstand temperatures of 300 F and 


terrific vibration. 


< 


You can depend on G-E 9615 for excellent flexibility, 
high dielectric strength and good chemical, oil and 
moisture resistance. It bakes quickly at low temper- 
atures and is readily applied by spray, dip, roller 
coat, brush or impregnation to motors, coils, gener- 


ators and transformers. 


Didiste humm aed | SEND COUPON FOR TECHNICAL DATA! 


impregnated with G-E 


9615, Courtesy, Syn- 


tron Company, Homer 
City, Pa. 

General Electric Company 

Section 1413-2A, Chemical Division 


Pittsfield, Massachusetts 
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MAMCO 


ELECTRIC MOTORS 


Mamco quality fractional horsepower universal 
and DC—only motors can power your port- 
able tools, small appliances, business machines, 
projectors, blowers, tape recorders, sewing 
machines, automotive and electronic applica- 
tions at LOW COST. 

Mamco fills your needs for universal or DC 
—only motor sets, skeleton frame or housed 
motors. Governor controlled motors also avail- 
able. Voltage ranges from 6V to 230V, up to 
V5 H. P. 





Consult Mamco on your 
motor requirements! 










PLASTURBO* 
BLOWER WHEELS 


Patented molded nylon 
Plasturbo blower wheels 
reduce noise, increase 
efficiency at low cost. 
Send for stock sizes 
available. 











MAMCO 
SWITCHES 
Single pole, single 
throw quolity toggle 
switches. Provided with 
wire leads. Six omp. 
copacity at 125 volts. 











MAMCO COILS 


MAMCO engineers 
build quality coils to 
your specifications. 
Send prints or descrip- 
tion of product for 
prices. 


BLOWER UNITS 
Complete blower units. 
We design and manu- 
facture to your speci- 
fications. 












*T. M. registered 
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Waster 





The New Servoscope ® 


puts another engineer 


on your staff 


OH 


S) Are you engineering any type of feedback 
control system—regulators, governors, process 
controls, positioning or speed servos? With 

a Servoscope an extra engineer will be working 
for you on design synthesis, analysis or 
production test. e Breadboard your intended | 
servo system or other circuit 
designs—then, by either the 
frequency response or the 
transient response method, 
magnitude and phase - curves 
can be obtained directly with- | 
in minutes. e For detailed | 
information on how this versa- | 
tile test instrument can save 
manpower, materials and 
money, write Dept. EM_-9. 


.-- Dut not 
on your payroll 










SERVOBIRO 


ae 


am 


CORPORATION OF AMERICA £(5777/); | 


New Hyde Park, New York ae | 


sci22a 





publications with encouragement 
for their development, adoption and 
use in other countries, 


A sincere spirit of broad interna- 
tional cooperation has laid the ground. 
work for real progress in the tempera- 
ture classification of insulating mate- 
rials and insulation systems. O00 


Cited References 

1. “International Activities on Thermal 
Evaluation of Insulating Materials” 
L. J. Berberich, Electrical Engineering 
March 1954. 
. “Testing Insulation Systems for Ro- 
tating Electrical Machines,” Exec. 
TRICAL MANUFACTURING, March 1953, 
page 112. 

. “International Viewpoints on Classifi- 
cation of Insulation,” Evecrricar 
MANUFACTURING, January 1954, page 
95. 
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Design Trends 


(Continued from page 168) 








Straight-type adapters for alumi- 
num cable. 


with sharp ridges. These break 
through the oxide film providing 
numerous low - resistance _ electrical 


current paths. A factory-applied oxide 
inhibiting compound seals the joint 
from air and moisture. The adapter’s 
copper-alloy construction protects the 
ductile aluminum cable from mechan- 
ical damage by electrical equipment 
clamps, while its heavy coat of tin 
plate resists galvanic corrosion. 

The adapter is installed simply by 
driving it on the cable with a plier 
or hammer. Then, the adapter-cable 
assembly is inserted under the equip- 
ment clamp. 

Temperature and corrosion tests in- 
dicate that aluminum cable with these 
adapters performed as well as copper 
cable. Mechanical tests also revealed 
that adapter-cable joints had excellent 


resistance to vibration and loosening. 
oOo 
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TIME MARCHES ON automatically - - + supported by 
PARKER Die CASTINGS 


SALES ENGINEERS 
CHICAGO 49, Ill. 
Ollie J. Berger Company © 2059 East 72 Street 


CINCINNATI, Ohio 
William H. Broxterman ® 2174 Buck Street 


DETROIT 35, Mich. 
Hodgson-Geisler Co. ¢ 18917 James Couzens 


GIRARD, Penna. 
Daniel F. Marsh « 35 Chestnut Street 


WILTON, Conn. 
Girard L. Palmer * Belden Hill Road 


SYRACUSE, N. Y. 
J.C. Palmer « 712 State Tower Bidg. 


BELLEFONTE, Penna. 
Warren G. Olson « 420 East Linn Street 


IBM’s fully-automatic, electric 
time recorder is a far cry from the 
old-fashioned time clock. This 
modern engineering development 
handles with ease and sureness any 
kind of work schedule, no matter 
how complex. To produce the wall 
mounting bracket shown above, 
IBM and Parker together worked 
out the design of the part. The re- 
sult: a die casting that meets every 


specification at lower total cost. 

This close co-operation from 
blue print to finished product typi- 
fies the complete engineering—as 
well as manufacturing—service of- 
fered by Parker. No matter how 
complex your die casting problem, 
Parker will be glad to help you 
find the answer. Just call the near- 
est Parker sales engineer listed at 
the left or write the factory direct. 


Parker White Metal Company e 2153 McKinley Ave., Erie, Pa. 


PARKER 
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You can cut control 
panel wiring time in 


half with NEU 


HANEL 



















Here’s a new, exclusively designed 
laminated plastic wiring duct for 
control panels. It has excellent 
electrical insulating properties, 
high moisture resistance. Glossy 
black corresponds with other plastic 
components. 

Panel Chanel saves time and 
money. Time studies prove that 
the Panel Chanel method of wir- 
ing reduces labor time from 25 to 
50% over conventional methods. 


New and Exclusive Safety 
Hinge Cover Clips 


Positive attachment of covers and 
clips to side angles of Panel Chanel 
is assured, because of the exclusive 
design of the Safety Hinge Cover 
Clips. Covers can swing back for 
wiring changes or maintenance yet 
do not have to be removed. Safety 
clips cannot vibrate loose nor fall 
into live circuits. 
Inventory economy for you, be- 
=~ cause stand- 
ardized Panel 
Chanel sides are 
used with any 
one of 4 stand- 
ard cover widths. 


HD OUT 


how you can 
save time and 
money with 
Panel Chanel. 
Write today. 


STAHLIN BROTHERS 
FIBRE WORKS, INC. 


Dept. E Belding, Michigan 


Fibre Fabricators since 1935 
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| 22.2c. It was the first increase in some time and 


| 


Metal Statistics 





Boost in aluminum price highlighted activities, 
Advance followed a new labor contract granting 
higher wages. Government purchases of lead and 
zine stimulated movement in these metals, Copper 


was steady with no price change. 


ALUMINUM. As predicted here last month, price 
of primary aluminum was advanced by all leading 
producers early in August. The boost was initiated 
by Alcoa which pushed its price for 99 per cent 
minimum average aluminum pig up ec to 20.5c a 


lb and its price of 99 per cent plus ingot %4,c¢ io 
99 Ie 
c. 


| followed recent higher wages granted to aluminum 


| 


workers. 
Following Alcoa’s lead, Reynolds Metal Co. and 
Kaiser Aluminum also boosted their prices to the same 


| new levels. Kaiser advanced sheet and plate prices 
| 2% to 3 per cent depending on gage and alloy. It 
| advanced prices on rod, bar, wire, extrusions, welded 


tube, foil and bare electrical conductor products. 
Start of aluminum ingot production in August at 


| Kitimat, British Columbia by the Aluminum Company 
| of Canada (Alcan) marked the completion of the first 


stage of a vast hydroelectric and aluminum smelter 
project that will eventually have an annual capacity 
of 550,000 tons. This initial stage of the project utilizes 
a hydroelectric capacity of 420,000 hp and will pro- 


_ duce 91,000 tons annually. American consumers are 


interested because Alcan ships 85 per cent of its out- 
put to the United States and Britain. 
Aluminum production hit a new quarterly high of 


732,515,499 Ib, climaxing the record-breaking pace set 


in the first half of the year. The Government, for the 


| fourth quarter, cut its defense allotments by about 


7 per cent. It called for 106,728,834 Ib of aluminum 
as against a third-quarter allotment of 114,557,665 Ib. 
Primary aluminum production in July was recorded 
at an all-time high by the Aluminum Association. Out- 
put amounted to 241,516,343 Ib, an increase of about 
10,000,000 Ib over June. 
Following price advances in primary aluminum, 


| secondary aluminum smelters raised their prices of 


ingots by %c a lb. In turn, aluminum scrap prices 


| were also advanced uniformly. 


| COPPER. Buyers of copper observed a cautious pol- 


| 





icy during the past month. They bought limited 
tonnages at the going market price of 30.00c a lb deliv- 
ered for electrolytic copper but they kept a weather- 
eye open for repercussions as a result of a weakening 
tendency in the London market. Nobody was getting 


| copper any cheaper; as a matter of fact most observ- 


ers held to the steadfast opinion that prices would be 


| maintained at present levels for the remainder of the 
year. 


Producers had sold roughly 50,000 to 60,000 tons 
of copper for August by mid-month. Sellers were not 
too pessimistic, considering the fact that foreign orders 
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WARNER ANNOUNCES 
HIGH-TORQUE REPLACEABLE-FACE 














ELECTRIC BRAKES 


New replaceable facing 





Now! All the advantages of e/ectro-magnetic control—push- 
button or automatic—plus longer service life, lower re- 
placement cost, and greater design flexibility are yours 
for high-torque machine drives. Warner’s new line of 
“RF” Electric Brakes, featuring the new, simplified re- 
placeable-face design, offers precise, high speed stopping 
of loads up to 700 ft. lbs. (maximum static torque rat- 
ing). With thicker, tougher friction surfaces, these new 


brakes stay in operation longer without adjustment. 


Beat competition with 





WARNER ELECTRIC BRAKE & CLUTCH CO., BELOIT, WISCONSIN 
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ELECTRIC BRAKES 
AND CLUTCHES 


extends service life! 


Wear take-up is completely automatic. They’re foolproof 
against sudden, complete failure after extended usage. 
Wearing parts are easily and economically replaced to 
extend service life indefinitely. Clean, modern design, 
with only three main parts: armature, replaceable face, 
and magnet. Now in production—they’re the newest, 
most advanced control for industrial machinery, farm 
equipment, and automotive accessory drives. Send cou- 


pon below for complete facts. 


| Warner Electric Brake & Clutch Co. 
| Dep*. EM, Beloit, Wisconsin 


C Please send free catalog describing Replaceable-Face Electric Brakes. 
(1) Have Warner Representative cail. 


Firm Name 





Individual — 


Address. 
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this is the 


TRANSFORMER 


that supplies the power for 


TRION ELECTRONIC AIR CLEANERS 











The amazing performance 
of Trion Air Cleaners to 
remove aire-borne con- 
taminants as small as 
0.001 Micron (one micron 
equals 1/25,400 of an 
inch) is directly dependent 
on a constant, power sup- 
ply of unvarying charac- 
teristics. The Acme Electric 
transformer designed 
exclusively for Trion Electronic Cleaners operates from 
a 115 volt source and supplies 6500/13000 output 
volts to rectifier tubes which in turn supply high voltage 
direct current to parallel plates which are charged 
alternately positive and negative. 


The dependability of Acme Electric transformers for air 
conditioning applications is abundantly proved by the 
hundreds of Trion installations operating in leading 
hospitals, public and government buildings, industrial 
plants, drug and food processing plants and research 
laboratories. 


lf your first requirement of a transformer is dependable 
performance send us your specifications. 


ACME ELECTRIC CORPORATION 
359 WATER ST. CUBA, NEW YORK 


West Coast Engineering Laboratories: 
1375 West Jefferson Boulevard * Los Angeles, California 


In Canada: Acme Electric Corp. Ltd., 50 Northline Road * Toronto, Ont. 
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were still holding up and that threats of strikes t 
copper mines portended a possible reduction in 2 
duction unless labor negotiations were settled S . 
cessfully. In addition, producers were shrewdly pe 
sessing the effect of a higher price in aliiieaiin, 
Aluminum has been competing with copper in many 
oe y 
fields and the belief was that consumers might look 
to copper if the price gap narrowed. 

A strike call against Kennecott Copper Corp. in 
Utah, New Mexico, Arizona and Nevada (announced 
as this is going to press) may, if prolonged, cause an 
acute shortage of copper. The affected mines produce 
some 30,000 to 35,000 tons of copper a month. Should 
the strike spread to the properties of Anaconda and 
American Metal Co. it could develop into a serious 
upset of the market. 

The July statistics showed a drop in copper pro- 
duction domestically. Output was 64,504 tons as com- 
pared with 74,113 tons in June, a decline of 9.609 
tons. Both crude and secondary production were 
down. There was also a corresponding drop in ship- 
ments—expected in a vacation month—with ship- 
ments to domestic consumers at 97,436 tons against 
106,262 tons in June. The Government took around 
22,000 tons for the stockpile. Stocks of refined copper 
in the hands of producers were cut about 260 tons to 
68,921 tons. 

The Government cut its copper allotments for the 
fourth quarter about 15 per cent. It announced allot- 
ments of 72,006,604 tons, as against 85,055,033 tons in 
the third quarter. 

In mid-August, prices of brass and bronze ingots 
were advanced 1c to 114c a lb as a result of higher 
scrap prices which ingot makers had to pay in com- 
petition with other users. Brass ingot production in 
June was little changed, at 22,348 tons. 


LEAD AND ZINC. It is doubtful whether consumers 
of lead and zinc will pay lower prices for these metals 
as long as the Government continues to absorb sub- 
stantial tonnages for its stockpile. In August, the Gen- 
eral Services Administration is said to have taken 
around 15,000 tons of zinc and about 10,000 tons of 
lead. These figures may be slightly inflated, but there 
is no doubt that Government buying continues to peg 
the market at present levels. Lead was in better shape 
and was moving fairly well at 14.00c New York. There 
was some expectation that battery makers would come 
into the market for heavier requirements by end of 
August. It was reliably reported that some foreign 
zinc had been offered around at concessions but that 
the price was cut so thin that it practically didn't pay 
consumers to buy when they could use domestic 
material. 

Consumers, however, were watching with interest 
the attempt by domestic producers to put across 
higher import duties on lead and zinc. The Tariff 
Commission had recommended such a move but to 
this writing no action has been taken. 

Zinc stocks in the hands of domestic producers 
were sliced somewhat at the end of July. They totaled 
197,885 tons, as against 201,124 tons at the end of 
June. Shipments to domesic consumers took a drop, 
at 73,886 tons, compared with 80,244 tons in June 
but this was partly compensated by the heavier Gov- 


ELECTRICAL MANUFACTURING 





4.20 








1 

eat ZOPHAR MILLS, INC. 

108 112-130 26th Street, 
Brooklyn 32, N. Y. 


\ YEARS 
N 


SEPTEMBER 1954 


PREVIOUS SAND-MOLD CASTING 


PRESENT BARNES 
PERMANENT-MOLD CASTING 





OPHAR | 


WAXES 
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vision, etc. 
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problems. 





~~. COMPOUNDS | 


Zophar Waxes, resins and compounds 
to impregnate, dip, seal, embed, or pot 
electronic and electrical equipment or 
components of all types, radio, tele- 


Cold flows from 100°F. to 285°F. 
Special waxes non-cracking at —76°F. 


Compounds meeting Government spe- 
cifications plain or fungus resistant. 


Let us help you with your engineering 


The Electric Products Company of Cleveland, Ohio, nationally recognized for the high- 
quality and performance of its custom-built electric motors and generators, cut 33 cents 
from the cost of each of these No. 5 Baylis Brass Brush Holder Bodies — improved quality 
and appearance — by taking the simple and easy step of changing from the previously 
used sand-mold casting to a Barnes Permanent-Mold Casting! 


Here’s What They Accomplished by the Change: 


. Saved Exténsive Milling and Sanding of 


Brush Holder! 


. Eliminated the Operation of Drilling 5 


Holes! 


. Eliminated the Waste of 5 oz. of Scrap 


Metal from Each Casting! 


. Cut 50% from Cost of Shipping the 


Castings from Supplier to their Plant. 


You, Too, Can Save! 


5. Doubled the Conductivity of the Brush 
Holder Due to the Denser, Finer Grain 


Structure of the Barnes Permanent-Mold 
Casting! 


6. Improved the Appearance of the Assem- 
bled Motors and Generators! 


7. Secured Similar Across -the-Board 
Savings When They Switched to Barnes 
Permanent-Mold Castings on Their No. 7 
Holders! 


Whether it’s brush holders or any other non-ferrous casting, Barnes Permanent-Mold 
Castings save hours of set-up time, thousands of dollars in machine time and labor! Don’t 


overlook the possible savings to you! Send us your prints, today, for a cost estimate. 
You’re under no obligation, of course. 


Saving Thousands for Hundreds 


BARNES PERMANENT-MOLD, INC. 


MANSFIELD, OHIO 
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REG. U. S. PAT. OFF. 
! Miniature Incandescent Lamps 
for all purposes 





12-23 JACKSON AVENUE 


LONG ISLAND CITY 1, N. Y. 
























Please inspect this lamp carefully. A tubular 120 volt 
4 watt pilot lamp, ideally suited to signal indicator appli- 
cations, with exceptionally long life; is regularly furnished 
with candelabra screw base. Overall size is: 9/16" diam- 
eter, 1-9/16” length. May also be used as a replace- 
ment for the glow-type lamps, especially where greater 
degrees of illumination are required. 


The lamps illustrated above represent only a few of 
the many we now make for industry. Perhaps one of 
our present lamps may be the answer to your lamp 
problem. If not, perhaps we can develop the lamp you 
need. Won’t you consult us on your next job? 


LAMP MANUFACTURERS FOR THE 
ELECTRICAL INDUSTRY SINCE 1911 


HERZOG MINIATURE LAMP WORKS INC. 
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Rogan’s stock molds greatly reduce 
your knob costs. Markings can be 
branded to fit your requirements. 
Special shaft holes at nominal 
charge. Send for details on how 
to cut knob costs. 


ROGAN BROTHERS 
8027 N. Monticello - Skokie, Il 








Have you considered this 


? 


Cae Wire, 





CYCLO-MONITORS: 


1. PRE-SET 
shaft revolutions, lever strokes or elec- 


COUNT tric impulses. 


2, 

3, TRANSFE 

4 switch in transferred position for a con- 
, 


HOLD trolled interval. 
bal . 
5, RETURN switch t0.20r 
6 REPEAT automatically— 
' 


with absolutely 
no interruption of the count- 
ing process. No lost counts 
or time lag. 


CYCLO-MONITORS are avail- 

able in many forms—in- 
_ cluding models arranged for 

your special requirements. 


Write for Bulletin 202-1 i 
Sie Me Leslie 
5228 W. ELECTRIC AVE. @ 
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over a wide range of numbers. No 
tools required. 


a built-in single pole, double throw 
control switch. 


MILWAUKEE 14, WIS. 





ernment stockpile buying. Production fell off about 
893 tons, at 70,647 tons. 

June production of lead showed a decline, at 42.317 
tons as against 49,139 tons in May. Domestic ship- 
ments of refined lead reached 46,987 tons showing a 
gain of 6804 tons. Stocks carried by producers at the 
end of June totaled 104,626 tons, down 4676 tons. 
Consumers stocks, as of June 1, were 93,970 tons com- 
pared with 86,524 tons on May 1. Battery shipments 
hit 1,831,000 units in June, an increase of 440,000 
units over the May figure. 


TIN. Tin prices were generally lower in mid-August 
as compared with prices a month prior. The mid- 
August price was around 93.00c, or about 3.00c under 
the 96.00c price quoted in mid-July. Lower quota- 
tions were the result of price declines abroad and 
the belief there that the selling basis was too high. 

The United States was reported to have purchased 
some 12,000 tons of tin in concentrates from Bolivia 
on the basis of the going market price. 

Domestic consumption of tin increased 3 per cent in 
June. Use totaled 7400 long tons against 7200 long 
tons in May. Stocks held by the Government de- 
creased from 39,000 long tons on June 1 to 34,000 
long tons on June 30. 

June Malayan tin output (in concentrates) was 
5050 tons. World tin metal output in May hit 15,300 
tons as against 17,000 tons in April. U. S. tinplate 
production in May was 541,794 tons, a new record. 


MISCELLANEOUS METALS—Nickel: Good news 
for civilian users of nickel as Government spokesmen 
announced that 15 per cent more nickel will be avail- 
able for civilian purposes this year than in 1953. The 
spokesmen also indicated that should military re- 
quirements keep falling off, civilian users may get as 
much as 25 per cent more nickel next year. Previously, 
the Office of Defense Mobilization had been pretty 
pessimistic about nickel supplies and had been em- 
phasizing the tight supply situation. Pricewise, there 
was no change in nickel which was quoted at 60c 
per lb, Port Colborne, Ont. 

Cadmium: Production of metallic cadmium in the 
second quarter of 1954 was 4 per cent above that of 
the first quarter. Output of primary and secondary 
metal hit 2,403,000 Ib, compared with 2,309,000 in first 
quarter. Deliveries were 2,035,000 lb as against 1,654,- 
000 Ib in the first quarter and stocks rose 10 per cent 
at 4,092,000 Ib. This, incidentally, was the first period 
since 1951 in which exports (at 209,000 Ib) exceeded 
imports (at 17,000 lb). The price held at $1.70 for 
commercial sticks. 

Mercury: There is a report current that Mexican 
producers may accept U. S. offers to buy mercury at 
$225 per flask even though the world price is around 
$280-$290 per flask. Some 75,000 flasks will be bought 
in a two-year period and it is believed that the fact 
that the price is guaranteed may cause the Mexicans 
to sell. It is understood that one Mexican producer 
has already put in a bid. Meanwhile, spot mercury 
continued in tight supply at New York with small 
lots going at $290 per flask. Little forward business 
was being booked. 

Magnesium: June primary ingot production of mag- 
nesium was slightlv below May output at 6190 tons 
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Ri, Telephone Supply Corporation has suc- 
ceeded in accomplishing two things indeed difficult 
to combine, as summed up in their slogan “Special- 
ists in Precision Mass Production of Variable Re- 
sistors. “They manufacture the high quality variable 
resistors indispensable to radio, television, and 
military electronics. In fact, they are the world’s 
largest producers of variable resistors. 

To achieve this outstanding record, they con- 
centrate their entire effort on variable resistors, they 
maintain close control over all manufacturing proc- 
esses, and fabricate their own parts under close 
supervision from basic raw materials. Naturally, 
they make no secret of the importance to them of 
high quality materials. 

States Chicago Telephone: “To make our raw 
material program effective, we have stressed the 





CTS 45 Series '*44 dia 
variable composition resistor 
with blade type printed 
circuit terminals 


Cutaway view of CTS 252 
Series, 1'%4" diameter 

2 watt wirewound variable 
resistor. The total resistance 


can be varied from 3 ohms to 


15,000 ohms, depending upon-the 
size and type of resistance wire used. 


CTS 25 Series 
2 Watt 
Wirewound 


3-25,000 ohms 


CTS 252 Series 
2 Watt 
Wirewound 


3-15,000 ohms 


importance of dependable, quality-minded sources 
of supply. Driver-Harris is a supplier with these 
qualities, and Driver-Harris alloys have contributed 
greatly in making our performance possible. For many 
year we have been using Driver-Harris Nichrome’, 
Karma*, Advance*, and other D-H Alloy wires for 
our resistance windings, with excellent results. We 
can strongly endorse Driver-Harris’ dependability 
and high quality products.” 

Nichrome, Advance, and Karma are at your serv- 
vice too, as are more than 80 other D-H alloys 
developed for application in the electrical and elec- 
tronic fields. If a high degree of resistance and 
absolute uniformity of output are “musts” for your 
product, let us have your specifications. We'll be 
glad to make recommendations based on your 
specific requirements. 


*T.M, Reg. U.S. Pat. Off. 


Sole producers of Nichrome, Advance, Karma 


Driver-Harris Company 


HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 
VISIT DRIVER-HARRIS AT THE PHILADELPHIA INSTRUMENT SHOW, BOOTHS 501-503 








MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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STATOR 
WINDING 
MACHINE 
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a Winds 2, 4, 6 and 8-pole stators—all poles on any unit being 
wound simultaneously. 

& Adaptable for index winding series-wound stators or stators for 

split-phase and multiple speed motors thereby eliminating the 

: interpole connections. 

BB Standard model winds wire from 19-gauge to 36-gauge at speeds 

ranging from 300 to 600 turns per minute. Heavy-duty model 

winds wire from 14-gauge to 18-gauge at speeds ranging from 

150 to 350 turns per minute. 

Automatic controls permit selection of any number of turns from 

1 to 2000. Cycle is automatically repetitive. 


Takes stacking heights to 3" maximum; diameters to 6" o.d. 


Automatic lead cutoff serves as lead anchor in starting next 
stator. One operator can handle multiple machines. 


Write for complete data or, if convenient, arrange to call at our 
plant where a machine is always available for demonstration. 


FORT WAYNE TOOL, DIE & ENGINEERING CO. 


1025 GOSHEN AVENUE, FORT WAYNE, INDIANA 








compared with 6460 tons. Wrought magnesium prod- 
ucts in June for the first time in many months were 
higher than the comporable months last year, Ship. 
ments at 656 tons were 10 per cent above last year 
and 16 per cent above May of this year. Magnesium 
casting shipments in May at 869 tons were slightly 
below April. The price held at 27c for 99.8 per cent 
pig ingot at Freeport, Tex. 

Chromite: The consumption of chromite for metal- 
lurgical purposes in May rose 36 per cent over April 
to reach the highest point since October 1953. Domes- 
tic shipments totaled 12,962 tons in May. 

Selenium: The price of selenium continues to be 
quoted at $5 a lb by producers. 


STEEL: August has been pretty dull and those who 
expected some signs of an upturn were disappointed, 
Some orders, in fact, were shifted from August to 
September. Observers are now talking up that month 
as the gradual turning point in steel. 

General feeling is that the upturn in steel will be 
gradual. Items such as plates, sheets, stainless and 
silicon steel continue fairly easy. Government allot- 
ments for the fourth quarter were cut back, 651,270 
tons, as against 742,271 tons in the third quarter. 

Observers, however, are not too pessimistic and the 
feeling is that by the end of the year the industry will 
be in better shape. Scrap iron prices were $1 to $2 
higher during the slow Summer months. This may be 
an indication. However, heavier exports may explain 
the advance. 

Steel output in July was 6,635,000 tons and was 
lower than in June when 7,363,634 tons were pro- 
duced. Production in July was at 63 per cent of ca- 
pacity compared with 72 per cent in June. 


Styling Changes Increase 
Sales Appeal 


SOMETIMES a simple styling change to increase eye- 
appeal is all that’s needed to stimulate product sales. A 
case in point is Kelvinator’s recent introduction of a 
new 30-in. electric range model in the middle of its 
normal model year. Engineering department stylists 
were asked to redesign the range to give it additional 
sparkle. Since the request came midway between 
yearly model changes, the objective had to be ac- 
complished without resorting to expensive retooling. 

Engineering's answer was direct and simple chrome 
plating over the entire backguard and the front con- 
trol panel in place of a white finish. And according to 
first field reports on the new chrome-treated model, 
sales are on their way up. 

The chrome-plated steel backguard, Fig. 1, serves to 
direct attention to that area of the range, where an 
electric clock and cooking timer is centered in a glass 
panel. Black and gold color-trim fired on the glass by 
a special process adds to the attractive appearance. 
A chrome panel at the front edge of the range contains 
Picto-heat surface unit and oven controls and an ap- 
pliance outlet. 

Picto-heat switches, first used on Kelvinator ranges 
last year, use a visual coding to help the homemaker 
identify the seven heat settings. The markings on the 
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J. 1. C. WIRING BOXES 


_of Sensationally New Design 






Splash-proof and dust-proof 

Water, oil or dust cannot get into these 
rugged steel wiring boxes. THEY COMPLY 
WITH J.I.C. ELECTRICAL SPECIFICATIONS 
FOR JUNCTION BOXES. No screw holes in 
cover and no knockouts to admit liquids. 
Cover can be removed by loosening one 
exterior screw. Neoprene rubber gasket on 
cover provides tight seal. Note removable 
panel plate and external mounting feet. 


“= 


Removable panel plate 
simplifies mountin 
terminal strips an 
eliminates bolt holes 
through bottom of box. 


Ideal for machine tool wiring 
Oil, chips or water in the control circuit can 
cause costly machine “‘down time’’. Hoff- 
man J.I.C. wiring boxes help eliminate this 
trouble. Many machine tool buyers now 
demand that electrical controls and termi- 









Write for 
literature or 
memo sample. 


Standard sizes are: 










* 22S nal strips be enclosed in oil-tight boxes. 
x= Cx<€ 
"x 6" x 3h : : 
1orx Br x ae HOFFMAN Beautifully finished 
9" ” ne : 
ieee eee ae ENGINEERING CORPORATION in a durable baked enamel grey hammer- 
16” x 14” x 6” iain ici aa tone paint. Ford, General Motors and 
Any other size can chicane aici Chrysler are some of the users of these new 
Anoka, Minnesota, Dept. EM-21 junction boxes. 
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For HIGHEST ELECTRICAL 
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P-2406-CCT 
Plug — with cable 


clamp in top. 
strength, utility, and beauty in over 25 different 


Rigid-tex Metal patterns to give designers unlimited 
imagination in product applications . . . that's what is 
offered you. extra strength and attractive designs . . . 
mar-resistant surfaces . . . reduced weight . . . increased 
rigidity and shock resistance . . . plenty of sales appeal 
all rolled into one design-strengthened, three-dimensional 
metal. send for 16-page complete catalog . . . on 
company letterheads please, or see Sweets Design File la/Ri. 


(i, RIGIDIZED METALS 
NVaieEC ORPORATION 


7329 OHIO STREET BUFFALO 3, N. Y. 


$-2406-SB 
Socket with shallow 
bracket for flush 
mountin 
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& Foreign 
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See us at the NATIONAL METAL EXPOSITION 
in Chicago, November 1-5, 1954. 
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Every Kind 
Quick Delivery 


BARS—carbon & alloy, TUBING —seamless & 
hot rolled & cold fin- welded, mechanical & 
ished boiler tubes 

STRUCTURALS — chan- STAINLESS — Allegheny 
nels, angles, beams, etc. sheets, plates, bars, 

PLATES— Many types in- tubing, etc. 


cluding, abrasion re- R 
sisting, Inland 4-Way a os 


Safety Plate, etc. 
SHEETS—hot & cold rol-  BABBITT bearing metal 


led, many types & MACHINERY & TOOLS 
coatings for metal fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants at: New York * Boston 

Philadelphia + Charlotte, N. C. + Cincinnati * Cleveland + Detroit 

Pittsburgh + Buffalo » Chicago * Milwaukee + St. Louis + Los 
Angeles * San Francsico + Spokane * Secttle 





Transformers, Saturable 
Reactors, Chokes, Special 
Windings and Electronic 
Devices. Milliwatts to 50 
KVA, single or polyphase in 
all frequencies. 


Complete design and engi- 


neering service. All modern 
techniques, encapsulation, 
casting, military and 
commercial construction. 


And, we’ve got one asset 
you'll find especially helpful: 
WE TRY HARDER! 


Write Bulletin 53D 
ELECTRAN MFG. CO. 


1901 CLYBOURN AVENUE * CHICAGO 14, ILLINOIS 
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Fig. 1.—Restyled Kelvinator range (Model ER-364) has 
| chrome finish on its entire backguard and the panel back- 
| ing up the switch knobs. 








Fig. 2—Color coding on Picto- 
heat switches corresponds to 
burner heat pattern. 


control knob, Fig. 2, show which surface units are 
operating, the heat pattern (inner or outer coils) and 
the intensity (fast or slow). At the setting illustrated, 
the inner coil is off, the outer coil at low. On some 
models, the markings are illuminated in color, on others 
the markings are simply molded into the knob and 


son 


filled with colored paint. uuu 


Feature Article Reprints 
For reprints of feature articles currently available without 
charge to readers, see ordering instructions on page 263. 
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ORIGINATORS OF 
EASY-FLO & 
pS ish) 





Joining brass conductor bars to the copper end 
rings of a 20 hp. squirrel cage motor rotor with 
an EASY-FLO brazing alloy. The 102 joints at 
each end are finished in surprisingly quick time. 
it looks easy — and it is easy with EASY-FLO. 


— 


I 


| 
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...and here are some 
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Sound Reasons tor brazing 


This low-temperature silver brazing alloy makes 
brazing fast and easy as you would readily agree 
if you could watch the man doing the job above. 
But speed is only a part of the story. The Imperial 
Electric Co., Akron, Ohio, manufacturer of 1 to 
200 hp. A.C. and D.C. motors, find that brazing 
with EASY-FLO results in a practically indestruct- 
ible rotor assembly. Also that low temperature 
brazing is exceptionally good for this work be- 
cause EASY-FLO’s melting point is considerably 
below that of the copper and brass they use. There- 


HANDY & HARMAN 


SEPTEMBER 1954 


General Offices: 82 Fulton St., New York 38, N.Y. 
DISTRIBUTORS IN PRINCIPAL CITIES MONTREAL, CANADA 


with EASY-FLO 


fore, the copper is not work-hardened and brittle- 
ness is avoided. 


GET ALL THE REASONS IN BULLETIN 20 
It tells you why EASY-FLO makes 
electrical joints that are not only 
strong and ductile, but «so high in 
electrical conductivity and 
resistance to corrosion—also why 
EASY-FLO brings brazing costs 
down to surprisingly low figures. 
Write for a copy today. 





OFFICES and PLANTS 


BRIDGEPORT, CONN, 
ANDY & HARMAN = 226° 
CHICAGO, ILL. 
: 0 a : : 


. CLEVELAND, OHIO 
DETROIT, MICH. 

LOS ANGELES, CALIF. 
TORONTO, CANADA 
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Index of products made, or services rendered by advertisers in ELECTRICAL MANUFACTUR- 
ING and which are used in the design, engineering and manufacture of electrically operated 
machines, appliances and equipment—a monthly service to readers and advertisers. Always con- 
sult latest issue. Expanded data may be secured from advertisements. Publisher will supply any 


additional information which is available, upon request. 


Reader Service. 


Address—John A. Campbell, Director, 





ACTUATORS, BALL-SCREW 


Cleveland Pneumatic Tool Co., Dept. G-T7, 
8781 b. 77th, Cleveland 5, Ohio 


ADHESIVES 


Aluminum Co. of America, Alcoa Bildg., 
Pittsburgh 19, Pa. 
Armstrong Cork Co., 7009 Ingersol, Lan- 


easter, Pa. 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave., New 
York 17, N. Y. 

Borden Co., Chemical Div., 5000 Summer- 
dale Ave., Philadelphia 24, Pa. 

Durez Plastics & Chemicals, Inc., 1309 
Kons aos Gn In Chemical Div Dept. 

.. Ine., ca ms 
et 94, Pittsburgh 19, Pa. 

Mining & Mfg. Co., St. Paul 


6, Minn. 
Cements Co., 1045 N. Canal, 
Pittsburgh 15, Pa. 
Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, NL 


ALUMINUM. See also Castings. 


Aluminum Co. of America, Alcos Bildg., 

Pittsburgh 19, Pa. 
Federated Metals Div. American Smelting 
120 Broadway, New 


Revere Copper ne, Ine., 230 Park 
Ave., New nd wy a Be 


AMMETERS. See Instruments. 


AMPLIFIERS, ELECTRONIC 


Aerovox Corp., New Bedford, Mass. 

Allied Radio Corp., 100 N. Western Ave., 
Chicago 80, Ill. 

Atlas Coil, Inc., Cottage, Derby, Conn. 

Avion Instrument Corp., 299 Highway No. 
17, Paramus, N. J. 

Bogue Pas Co., 60 Towa Ave., Pater- 
son 3, N. 

Bristol Co., Waterbury 20, Conn. 

Constantine Engineering Laboratories Co., 
P.O. Box 471. Mahwah, J. 

Doelcam Corp., Soldiers Field Rd., Boston 
35, Mass. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn 27, N. Y. 

General Electric Co., Apparatus Sty Div., 
1 River Rd., Schenectady 5. 

Industrial Test +. ms Gon ss East 
Iith, New York 3, Be 

Inet Div. of Leach on. 4441 Santa Fe 
Ave., Los Angeles 58, Calif. 

Kearfott Co., Inc., 1378 Main Ave., Clif- 
ton, N. J. 

Keystone Products Co., 904-6 23rd, Union 
City, N. J. 

Leach Relay Co., 5915 Avalon Blvd, Los 
Angeles 3, Calif. 

eae. Inc., 1607 Flower, Glendale, 
alif. 

Magnetic a, Inc., 632 Tinton 
Ave., New York ‘2 %% 4 

Magnetics, Inc., eam: EM-7, Box 308, 
East Butler, Pa. 

Nothelfer Winding Laboratories, 111 Al- 
bermarle Ave., Trenton 8, N. J. 

Sanborn Co., Cambridge, Mass. 

Servo Corp. of America, New Hyde Park, 


Servomechanisms, Inc., 500 a Ave., 
Garden City, L. ‘ N. 

Servospeed Co., Russie histones, Inc., 247 
Broadway, Paterson 1, N. J. 

Southwestern Industrial Electronics Co., 
2831 Post Oak Rd, P.O. Box 13058, 
Houston, Texas 

Torwico Electronics, Inc.. 961 Freling- 
huysen Ave., Newark 5, N. J. 

Transicoil Corp., 1346 Suburban Station 
Bldg., Philadelphia 3, Pa. 

United Transformer Co., 150 Varick, New 
York 13, N. Y. 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 _ Liberty Ave., 
Pittsburgh 22, Pa. 





ANODES, PLATING 


American Brass Co., Waterbury 20, a 
— & Co., Inc., 113 Astor, Newark 5 


Chase Brass & Copper Co., Waterbury 20, 


du Pont de Nemours & Co., Inc., E. L., 
- irpcn roma Dept., Wilmington 98, 

el. 

Federated Metals Div., American Smelting 
& Refining Co, 120 Broadway, New 
York 5, YX. 

1 Plate Div., Metals & Controls 
Corp., 49 Forest, Attleboro, Mass. 
(Silver, Gold) 

Handy & Harman, 82 Fulton, New York 
38, N. Y. (Gold and Silver) 

Hussey & Co., C. G., Pittsburgh 19, Pa. 

Improved Seamless Wire Co., Inc., 1775 

dy, Providence 5, R. I. 

Makepeace Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, D. Y. 

——— Manufacturing ©o., Seymour, 

n. 


ASBESTOS SLEEVING. See Sleeving and 
Tape, Asbestos. 


BALANCING MACHINES 
See Vibration Test Machines. 


BALLS, BEARING 
Abbott ae Co., 60 Railroad Place, Hart- 
ford Conn. 


Hartford “steel Ball Co., Hartford 10, Conn. 

SKF’ Industries, Inc., Philadelphia $2, Pa. 

Strom Steel Ball Co., 1850 9. 54th Ave., 
Cicero 50, TIL 


BATTERIES, DRY 


Mallory & Co., P. R., Indianapolis 6, Ind. 

National Carbon Co., Div, Union Carbide 
& Carbon Corp., 30 East 42nd, New 
York 17, N. Y. 


BATTERY ELIMINATORS 
See Power Supply Units, Rectifiers. 


BEAD a 


Bead Chain Mfg. 
Bridgeport 5, 


BEARINGS, BABBITT 


Moraine Products Div. of General Motors, 
Dayton, Ohio (Steel-Backed) 
Ryerson & Son, Inc., Joseph T., Chicago, 


Til. 
Waukesha Bearings Div. of Waukesha Tool 
Co., Waukesha, Wis. 


BEARINGS, BALL (Miniature) 


Landis & Gyr, Inc., 45 W. 45th, New 
York 36, )”. Y. 
New Departure Div. of General Motors 
Corp., Bristol, Conn. 
. S. Gasket Co., Camden 1, N. J. 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 

New Departure Div. of General Motors 
Corp., Bristol, Conn. 

Nice Ball Bearing Co., 30th & Hunting 
Park Ave., Philadelphia, Pa. 

SKF Industries, Inc., Philadelphia 32, Pa. 

Timken 4 Bearing Co., 1835 Dueber 
Ave., 8. . Canton 6, Ohio 


BEARINGS & BUSHINGS, 
LUBRICANT-RETAINING 


Amplex Div. of Chrysler Corp., Dept, E. 
6501 Harper, Detroit 31, Mich. 

Bound _— Oil-Less Bearing Co., Bound 
Brook, 

Graphite Metsllizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, ». Y. (Oilless, 
Gelf-lubricating) 

—_ Products Div, of General Motors 


‘orp., Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Til. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


, 13 Mountain Grove, 


Waukesha Bearings Div. of Waukesha Tool 
Co., Waukesha, Wis. 


BEARINGS & BUSHINGS, METAL 
(Brass, Bronze, Steel, etc.) 

Amplex Div. of Chrysler Corp., Dept. E, 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

a Brass & Copper Co., Waterbury 20, 
onn. 

Federal-Mogul Corp., 11063 Shoemaker, 
Detroit 13, Mich. 

aay, & Co., Inc., P. R., Indianapolis 
, Ind. 

Moraine Products Div. of General Motors 
Corp., Dayton, Ohio 

United States Graphite Co., 1612 Holland, 
Saginaw, Mich. 

Waukesha Bearings Div. of Waukesha Tool 
Co., Waukesha, Wis. 


BEARINGS and BUSHINSS, 
NON-METALLIC 


General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind. 

National Carbon Co., Div. Union Carbide 
£ ote . Corp., 30 E. 42nd, New York 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Polymer Corp. of Pennsylvania, Reading, 


Pa. 
Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Til. 
aeRwmee Co., 2799 Lake, Melrose Park, 
Ryerson & Son, Inc., Joseph T., Chicago, 
Spaulding Fibre Co., Inc., Tonawanda, 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


BEARINGS, FLEXIBLE (Rubber-backed) 

Lord Mfg. Co., Erie, Pa. 

BELLS 

Signal Engineering & Mfg. Co., 154 W. 
14th, New York 11, N. Y. 

BELT DRIVES. See Drives, Belt. 


BENDERS, BRAKE & SHEARS 


Richards Co., J. A., 906 N. Pitcher, 
Kalamazoo 13F, Mich. 
Ryans & Son, Inc., Joseph T., Chicago, 


BERYLLIUM COPPER (Rod, Strip, Tube, 
Wire) 


Beryllium Corp., Reading, Pa. 
Mallory & Co., Inc, P. R., Indianapolis 
6, Ind. 


BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW and BOLT. See Socket 
Screw Keys and Wrenches. 


BLADES, FAN 


Torrington Manufacturing Co., Torrington, 
Conn. 


BLOCKS, PILLOW 


Fafnir Bearing Co., New Britain, Cenn. 
SKF Industries, Inc., Philadelphia 32, Pa. 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal. 


BLOWERS. See Fans and Blowers. 
BOLTS. See Fasteners. 


BOXES, METAL. See Sheet Metal 
Fabricators. 


BOXES and CRATES, WIRE 
also Containers, Packaging = ‘Sue 


National Metal Edge Box 
lowhill, Philadelphia 23, = 112 Cal- 


Rathborne, Hair and Ridgeway 
440 W. 21 Place, Chicago 8, ties re 
Wirebound Box Manufacturers Association, 
Room 1150, 327 8. La Salle, Chieago, Tl 


BRAKES, BENDING. Benders. 
Brake and Shears. a 


BRAKES, MAGNETIC 


Dynamatic Div. of Eaton Mr . 
—. we. &. Co, Kee 
earns Magnetic, Inc., 642 S. 28th, f 
ny B 46, we. sit Mit 
arner Electric Brake & Clutch Co., 
EM, Beloit, Wis. Det. 


BRASS, BRONZE and COPPER 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 


American Brass Canoes. Waterbury 20, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys) 

American Nickeloid Co., Peru 3, Ill, (Pre- 
—— Brass and Copper Sheet & 
tr! 

Chase "Brass & Copper Co., Waterbury 20, 


Con 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark £ = J. 

Federated als Div., American Smelting 
& Refining Co, 120 Broadway, New 
York 5, N. Y. 

Hussey & Co., C. G., Pittsburgh 19, Pa. 
Ilsco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 

‘Copper Tubing) 

Revere Copper Brass, Inc., 230 Park 

Ave., New York 17, N. Y. 


BRAZING ALLOYS, SILVER 
Baker & Co., Inc., 113 Astor, Newark 5, 


N. J. 
am Brass & Copper Co., Waterbury 20, 


onn. 

General Plate Div., Metals and Controls 
Corp., 49 Forest, Attleboro, Mass. 

naw _en. 82 Fulton, New York 
3 

Improved Seamless Wire ©o., Inc., 775 
Eddy, wometegse S B. &. 

Makepeace Co., Div. of Union Plate 
& Wire Co., a etlebore, Mass. 

aieers, Co., Inc., P. R., Indianapolis 
, In 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 


BRONZE. See Brass, Bronze & Copper; 
also Phosphor Bronze 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, nL 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 S. 52nd 
Ave., Cicero 50, Ill. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, ». Y. 

Insulation ‘and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

National Carbon Co., Div., Union Carbide 
& Carbon Corp., 30 Bast 42nd, New 
York 17, N. Y. 

Speer Carbon Co., %t. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

8 or Carbon Products, Inc., 9114 

eorge Ave., Cleveland 5, Ohio 

United States Graphite Co., i621 Holland, 
Saginaw, Mich. 

Westinghouse Electric Corp., Gateway 
Center, me, > 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


BRUSH HOLDERS. See Holders 
Commutator Brush. 


BUSHINGS 

BEARING. See Bearings and Bushings. 

COMPOSITION. See Plastics- Molders. 

FIBRE. See Fibre, Vulcanized. 

GLASS. See Glass, Technical. 

HERMETIC SEAL. See Seals and 
Terminals, Hermetic. 

MICA. See Mica. 

PORCELAIN. See Ceramics. 
RUBBER. See Rubber and Rubber 
Products, 


CABINETS, SHEET METAL. See Sheet 
Metal Fabricators. 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HARNESSES 
See Harnesses & Assemblies, Wire. 


CAMBRIC, VARNISHED. See Fabrics, 
Insulating. 


CAPACITORS 

Aerovox Corp., New Bedford, Mass. 

Aircraft- Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Cornell-Dubilier Electrie Corp., Dept. 
H-94, South Plainfield, N. 


Corning Glass Works, ‘Corning, N. Y. 


(Metallized Glass) 


Erie Resistor Corp., Electronics Div., 


Erie, Pa. 


—e 





To communicate with any manufacturer whose name appears in “this issue use READER INQUIRY FACILITY, page 263 
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Miniaturization means fewer physical sizes to 


cover a large capacitance range. Non-wire 
lead capacitors can be made even smaller. 


miniature—in size only 


When your design says miniature 
and your specifications say quality 


—here’s the combination... 


The Corning Fixed Glass Capacitor is approximately one 
third smaller than other kinds of equal capacity. In per- 
formance, the Fixed Glass Capacitor has most of the ad- 
vantages of mica—plus some special features of its own. 


You'll find a lot about their performance in the way 
they’re made. Layers of conductor and dielectric are 
sealed together at high temperature and pressure to form a 
rugged monolithic unit. The seal cannot be altered nor can 
properties be changed short of destroying the capacitor. 


You can use Corning Fixed Glass Capacitors at tem- 
peratures to 125° C. and higher, with proper voltage 
de-rating. The temperature coefficient remains the same 
after repeated temperature cycles and it is held within nar- 
row limits over a wide temperature range with very little 
variation between capacitors. Capacitance drift is close to 
zero. Usually it’s less than the error of measurement. 

Moisture can’t enter these Fixed Glass Capacitors. In- 
sulation resistance is high. Dielectric absorption is low. 

And you can get a variety of sizes and shapes. Because 
of its unique construction, the Corning Fixed Glass Capaci- 
tor allows wide latitude of equipment design. We can make 
capacitors to your electrical and physical specifications. 
What’s more, single, self-supported units can be designed 
for high voltages or high capacitances. Series parallel 
combinations extend the range still further. 

For more information about the remarkable advantages 
of Corning Fixed Glass Capacitors, please write, wire 
or phone us. 


CORNING GLASS WORKS, CORNING, N.Y. 


W New Products Division 


Comning mead weseacch un Cleebd 
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ROYAL ELECTRIC COMPANY, Inc., PAWTUCKET, R. I. 
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HI-HEAT TO 


CUTTING IN 
(aa 


BLOWER AND 
HEATER 





AGITATOR 
AND HEATER 


The Model F-1 shown here is 
a single pole, double throw thermostat used to 
switch circuits from high to low heat where two 
heating elements are used. For example, an appli- 
ance may have one heating element with 4500 
watt capacity and a heat holding element with 
1000 watt capacity. When the thermostat calls for 
heat, the 4500 watt element is in action. When the 
desired temperature is reached, the main contacts 
are broken, the low heat element is cut in and the 
1000 -vatt element will function until a drop in 
the temperature causes the thermostat to operate 
and switch contacts back to the 4500 watt element. 
May be used to operate fans in air duct or 
agitators in tank, etc., in combination with heaters 
when desired. Write for Catalog. 


Robertshaw Fulton 
A” 


CONTROLS COMPANY 


ROBERTSHAW THERMOSTAT DIVISION, YOUNGWOOD, PENNSYLVANIA 
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sansteel Metallurgical Coerp., North Chi- 
cago, Ill. (Tantalum) 

General Electric Co., Apparatus Gales Div., 
Schenectady 5, N. Y. 

Industrial Condenser Corp., 3245 N. Cali- 


fornia Ave., Chicago 18, ILL 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, 

Johnson Co., E. F., 204 Second Ave., S.W., 
Waseca, Minn. 

2.” Co., Inc., P. R., Indianapolis 

Master Appliance Mfg. Co., Bridge & 


Untario, Racine, Wis. 

Plastic Capacitors, Inc., 2511 W. Moffat, 
Chicago 47, Til. 

Potter Co., Dept. B, North Chicago, Ill. 

Radio Materials Corp., 3325 N. California, 
Chicago 18, Ill. 

Sangamo Electric Co., Marion, DL 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Stackpole Carbon Co., St. Marys, Pa. 


Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. 

CARBON AND GRAPHITE: (Contacts 
Electrodes, Anodes, Bearings, Discs, 
Piles, Plates, Plungers, Rings, Seals, 
etc.) 

Becker Brothers Carbon Co., 3450 S. 52nd 
Ave., Cicero 50, Til. 

Erie Resistor Corp., Electronics Div., 
Erie, Pa. 

General Ceramics Corp., Keasbey, N. J. 


Graphite Metallizing Corp., 1059 Nepper- 
hap Ave., Yonkers 8, N. Y. 

National Carbon Co., Div., Union Carbide 

Carbon Corp., 30 East 42nd, New 

York 17, N. Y. 

Speer Carbon Co., St. Marys, 

Stackpole Carbon Co., St. Mary - a. 

United States Graphite Co., 1621 Helland, 
Saginaw, Mich. 


CASTINGS, ALUMINUM and 
MAGNESIUM. See also Castings, 

Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa. 

Barnes Permanent-Mold 671 N. 
Main, Mansfield, Ohio 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Litemetal Dicast, Inc., 1935 Wildwood 
Ave., Jackson, Mich. 

Parker White Metal Co., Erie, Pa. 

Thompson Products, Inc., Light Metals 


Die. 


Inc., 


Div., 2269 Ashland Rd., Cleveland 3, 
Ohio 
CASTINGS, BRASS, BRONZE, COPPER 


Barnes Permanent-Mold 671 N. 
Main, Mansfield, Ohio 

Bound Brook ad Less Bearing Co., Bound 
Brook, N. 


Philadelphia -_ & Brass Corp., Sub. 
of P. R. Mallory & Co., = 22nd and 
Master, Philadelphia 21, 


CASTINGS, DIE 

Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa. 

Doehler-Jarvis Corp., Sub. of National 
Lead Co., Toledo 1, Ohio 


Inc., 


Gries Reproducer Corp., 149 Beechwood 
Ave., New Rochelle, N. Y. (Zinc) 

Hoover Co., Die Castings Div., North 
Canton, Ohio 

Litemetal Dicast, Inc., 1935 Wildwood 
Ave., Jackson, Mich. 

Madison-Kipp Corp., 214 Waubesa Ave., 
Madison 10. Wis. 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting Al- 


loys) 

Parker White Metal Co., Erie, Pa. (Alu- 
minum & Zinc) 

Stewart Die Casting Div., 
Corp., 
39, Ill. 

Thompson Products, 


Stewart Warner 
4535 W. Fullerton Ave., Chicago 


Inc., Light Metals 


Div., 2269 Ashland Rd., Cleveland 3, 
Ohio 
CASTINGS, INVESTMENT 
International Nickel Co.. Inc., 67 Wall, 
New York 5, N. Y. (Nickel and Alloys) 
Thompson Products, Inc.. Light Metals 
Div., 2269 Ashland Rd., Cleveland 3, 
Ohio 
CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 
CEMENT, CERAMIC 
Div. 


Titanium ane Mfg. Co., 
i 


of Natienal 
Lead Co., } Be 


agara F alls, N. 


CEMENT, INSULATING and SEALING 


Bakelite Co., A Division of Union Car- 
bide & Carbon Corp., 300 Madison Ave., 
New York 17, N. Y. 


Communication Products Co., Inc., Marl- 
boro, Monmouth County, B..3. 
du Pont de Nemours & Co., Inc., E. I., 


Finishes Dept., 
Durez Plastics 


Wilmington 98, Del. 
& Chemicals, Inc., 1309 
Walck Rd., N. Tonawanda, N. Y. 
General Electric Co., Chemical Div., 1 

Plastics Ave., Pittsfield, Mass. 
Sauereisen Cements Co., 1045 N. Canal, 

Pittsburgh 15, Pa. 

Titanium Alloy Mfg. Co., Div. of Na- 

tional Lead Co., Niagara Falls, N. Y. 


Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, Ill. 

Zophar Mills, Inc., 117 26th, Brooklyn 32, 
ie ae 

CERAMICS 


Standard & Special Electrical 
Porcelains (low-volt) 





Refractory Porcelain 


High-voltage Porcelain (B) 
Cordierite (C) 
Zircon Porcelain (D) 
Steatite (Lava) (E) 
Titanates (F) 
Cement- Asbestos (G) 
Ferrites a 
Akron Porcelain Co., 


= 
Akron 14, Ohio (AB) 2725 Cory Ave,, 


American Lava Corp., Cha 
Tenn, (ADEFQ) ‘tanooga 5, 
Ceramic Specialties Co., 444 w, 
Liverpool, Ohio (ABCF) 6th, Bast 


Colonial Insulator Co., 937 G 
11, Ohio (ABC) Fant, Alton 


General Ceramics Corp., Keasbey, N. 7 


ilnols Electric Porcelain Co., P.O 
272, Macomb, Ill. (AB) > im 

ee Corp., Knoxville 1, Tenn, 

a) ome. = arrest ts — cap. 


ote cF) 
yealex Corp. of America, 
Bivd., Clifton, N. J, * 116 Clittes 
New Jersey Porcelain Co., New Y 
pak, Plum, Trenton 5. N."s (ABE). 4"* 
ass eymour, Inc., Soly 
pSvracuse 9, N.Y. “(AR) 7 oi 
orcelain Products, Inc., 1241 
Findlay, Ohio Sandusky, 
a Co., 2799 Lake, Melrose Park 
. (H) : 
Rostone Corp., 123 S. Earle Ave., 
act’, Int (H) : latey 
Square o., 6060 Rivard, D 
Mich. (A) pee 
Stackpole Carbon Co., St. Marys, Pa. 
Star Porcelain Co., 41 Muirhead Ave., 
sama S. N, J. (ABP) 
Stewar g. Co., D. M., 3603 
. are. Chattanooga Tenn. ’ (DEFGi™ 
Stupakoff Ceramic Mfg. Co., trobe, 
wees 7 one ~ 
tanium Alloy Mfg. Co., Div. of N 
Lead Co., Niagara Falls, N. ¥. tea. 
Universal Clay Products Co., 1540 £ 


Ist, Sandusky, Ohio (A) 
Wisconsin Porcelain Co., 115 Market, Sun 
Prairie, Wis. (ABF) 


CHAINS, BEAD. See Bead Chains. 


CHAMBERS, TEST 


American Research Corp., 833 Brook, Bris- 
tol, Conn. 


CHARGERS, BATTERY 


Inet Div., Leach Corp., 4441 


Santa Fe 
Ave., Los Angeles 58, Calif. 


CHOPPERS, ELECTRONIC 


Atlas Coil, Inc., Cottage, Derby, Conn. 

Avion Instrument Corp., 299 Highway No, 
17, Paramus, N. J. 

Graphite Metallizing Corp., 


1059 Nepper- 
han Ave., Yonkers, N. Y. 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis 

Crouse-Hinds Co., 

Fasco Industries, 


Syracuse 1, N. Y. 
Inc., 100 Augusta, Ro- 
chester 2, N. Y. 


General Electric Co., see Sales 
Div., Schenectady 5, N. 

Heinemann Electric Co., 29. ‘Plum, Tren- 
ton, N. J. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill. 


Spencer Thermostat Div. of Metals & 
ete Corp., 109 Forest, Attleboro, 
ass. 
Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 
Westinghouse Electric Corp., Gateway 
Center, Bidg. Mo. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 


CIRCUITS, ETCHED, PRINTED, ETC. 


Aerovox Corp., New Bedford, Mass. 

Alden Products Corp., 1125 N. Main, 
Brockton 64, Mass. 

American Lava Corp., Chattanooga 5, Tenn. 


Daven Co., 176 Central Ave., Newark, N.J 

Electralab, Inc., 107 First, Cambridge 
41, Mass. 

Erie Resistor Corp., Electronics Div., 


Erie, 
International Resistance Co., 409 N. Broad, 
Philadelphia 8, Pa. 


Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 

Sprague Electric Co., 307 Marshall, North 
Adams. Mass. 


aroen Ceramic & Mfg. Co., 


Latrobe, Pa. 
S. Gasket Co., Camden i J. 


CLAMPS 
Augat Brothers, 


and CLIPS, SUPPORT 
Inc., 31 Perry Ave., 
tleboro, Mass 


Weckesser Co., 5256 N. 
Chicago 30, Ill. 


At- 


Avondale Ave. 


CLAMPS and CLIPS, GROUND and 
TEST 


Burndy Engineering Co., Inc., Norwalk, 
Conn. 
Ilsco Copper Tube & Products Co., 5745 


Mariemont Ave., Cincinnati 27. Ohio 


Mueller Electric Co., 1550W E, 3ist. 
Cleveland 14, 

Sherman Mfg. Co., H. B., Battle Creek. 
Mich. 

Thomas & Betts Co., Inc., 28 Butler. 
Elizabeth 1, N. J 





Te communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 263. 


ELECTRICAL 


MANUFACTURING 


Fe 


sales 
Ten- 
Ave., 


s & 
boro, 


———— nl 


eway 
Ave., 


, At 
Ave., 


rwalk, 
, 5745 
Ohio 
3st, 
Creek, 


Butler. 


RING 


CLEANING COMPOUNDS, METAL 
Zophar_ Mills, Inc., 117 26th, Brooklyn 32, 
N. Y. 


CLIPS, SNAP. See Rings, Retainer & 
snap. 


CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. See Tracing Cloth 
pum & Paper. 


CLUTCHES 

Centric Clutch Co., P.O. Box 175, Wood- 
pridge, N. J. : : ; 

Dynamatic Div. of Eaton Mfg. Co., Ken- 
usta, Wis, (Magnetic) . ae 

Hilliard Corp., 106 W. 4th, Elmira, N. Y. 

suwarns Magnetic, inc., 642 S, 28th, Mil- 
waukee 46, Wis. s 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. (Magnetic) 

Warner Electric Brake & Clutch Co., Dept, 
kM, Beloit, Wis. (Magnetic) 


COAXIAL CABLE. See Wire and Cable, 
dusulated. 


COIL CORES and FORMS 
Accurate Paper Tube Co., 804 N. Peoria, 
J o 22, Iii. 

A AJ Co., 1125 N. Main, Brock- 
wn 64, Mass. ; 

Cambridge Thermionic Corp., 453 Con- 
cord, Cambridge 38, Mass. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

Continental-Diamond Fibre Co., Newark 
13, Del, 

Gries Keproducer Corp., 149 Beechwood 
Ave., New Kochelle, N. Y. 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 

Paramount Paper Tube Corp., 612 Lafay- 
ewe, Fort Wayne 2, Ind. 

precision Paper Tube Co., 2035 W. Charles- 
won, Chicago 47, Ill, 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Iil. 

Kesinite Corp., Div. of Precision Paper 
Tube Co., 2035B W. Charleston, Chi- 
cago 47, I. 

Stackpole Carbon Co., St. Marys, Pa. 
«Screw-type, Molded Iron) 

Stone Paper Tube Co., Ine., 900-922 
Franklin, N.E., Washington 17, D.C, 

L. 8. Gasket Co., Camden 1, N. J. 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn, 

Ashland Electric Products, Inc., 32-02 
Queens Blvd., Long Island City 1, N. Y. 
Atlas Coil, Inc., Derby, Conn. 

Cambridge Thermionic Corp., 453 Concord, 
Cambridge 38, Mass. 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, lL. 

Constantine Engineering Laboratories Co., 
70 Island Ave., Mahwah, N. J. 

Ogning Glass Works, Corning, N. Y. 
(Glass Inductance) 

Coto-Coil Co., Ine., 63 Pavillion Ave., 
Providence 5, R. I. 

Dano Electric Co., 93 Main, Winsted, 
Conn, 

Delta Electronics, Inc., 759 Green, Brook- 
lyn 22, N. Y. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Five Star Co., Plants Place, Plantsville, 
Conn, 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Gries Keproducer Corp., 149 Beechwood 
Ave., New Rochelle, N. Y. (Molded 
Nylon) 

Hindle Transformer Co. Inc., 40 Woods 
Church Rd., Flemington, N. J. 

Jeffries Transformer Div., Leach Corp., 
1710 E. 57th, Los Angeles 58, Calif. 
Master Appliance Mfg. Co., Bridge & 

Ontario, Racine, Wis. 

Mullenbach Electrical Manufacturing Co., 
2300 E. 27th, Los Angeles 58, Calif. 
Nothelfer Winding Laboratories, 11 Albe- 

marie Ave., Trenton 3, N. J. 

Raytheon Mfg. Co. Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 

Standard Electrical Products Co., 2240 E, 
Third, Dayton, Ohio 
Stonite Coil Corp., Route No. 25, Yard- 
ville, N. J, 

Torwico Electronics, Inc., 965 Freling- 
huysen Ave., Newark 5, N. J. 


COIL WINDING MACHINES 
Cosa Corp., 405 Lexington Ave., New York 
a, ae S, 


Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. 

Insulation and Wires, Inc., 3435 Chou- 
_teau Ave., St. Louis 3, Mo. 

Universal Winding Cc., P.O. Box 1601, 
Providence 1, R. I, 


COLD HEADED PARTS 
Yee Fasteners. 


COMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 
_Ave., Cleveland 15, Ohio 

Nippert Electric Products Co., 1759 W. 
Mound, Columbus 23, Ohio 

Toledo Commutator Co., 8. Chestnut, 
Owosso, Mich. 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Ill 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


COMMUTATOR SAWS and SLITTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


COMPARATORS, OPTICAL 
Eastman Kodak Co., Rochester 4, N, Y. 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and | 
Compounds, 


COMPOUNDS, VARNISH. See Varnishes, 


Compounds and Resins. 
CONDENSERS. See Capacitors. 


CONDUIT FITTINGS 


Appleton Electric Co., 1723 Wellington 
Ave., Chicago 13, Ill. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave., | 
Chicago 51, Il. 





Simplet Electric Co., 3600 Potomac Ave., | 
Chicago 51, ‘ 


CONNECTORS, WIRE and CABLE 


| 

| 

Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 

American Brass Co., Waterbury 20, Conn. | 

American Phenolic Corp., 1830 8S. 54th | 
Ave., Chicago 50, Ill. | 

Buggie, Inc., H. H., Toledo 4, Ohio j 

Burndy Engineering Co., Inc., Norwalk, | 
Conn, | 

Cannon Electric Development Co., Dept. 
— 3209 Humboldt, Los Angeles 31, | 
Calif. 

Crouse-Hinds Co., Syracuse 1, N. Y. | 

DeJur-Amsco Corp., 45-01 Northern Blvd., | 
Long Island City 1, N. £. 

General Electric Co., Construction Mate- | 
rials Div., Bridgeport 2, Conn, | 

Hubbell, Inc., Harvey, Bridgeport 2, Conn. | 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, III. 

Ilsco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 

Johnson Co., E, -» 204 Second Ave., 
S.W., Waseca, Minn. 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa. 

Krueger & Hudepohl, Walsh Bldg., Cin- 
cinnatl 2, Ohio 

Pass & Seymour, auc., Solvay Station, | 
Syracuse 9, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill. 

Revere Corp. of America, Wallingford 2, 
Conn. 

Riverside Manufacturing and Electrica) 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Scintilla Div., Bendix Aviation Corp., 
Sidney, N. Y. 

Sherman Mfg. Co., H. B., Battle Creek, | 
Mich. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Ill. 

Switchcraft, Inc., 1328 N. Kostner Ave., 
Chicago 22, Il, 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. 

Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, Ill. 

Winchester Electronics, Inc., Glenbrook 
Conn. 


CONTACTORS, MAGNETIC. See Relay: 
& Contactors. 


CONTACTS and CONTACT POINTS 
ne 6 Co., Inc., 113 Astor, Newark 6 


Brainin Co., C. 8., 318 Washington, Mt 
Vernon, N. Y. 

Fansteel Metallurgical Corp., North Chi 
cago. 


. i, | 
General Plate Div., Metals and Controls 


Corp., 49 Forest, Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstow: 
Ave., Pittsburgh 21, Pa. 

Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers 3, N. Y. 

Makepeace Co., D. E., Div. of Union Plats 
& Wire Co., Attleboro, Mass. 

re & Co., Inc., P. KR. Indianapoli: 
» Ind. 

Ney Co. J. M., 371 Elm, Hartford 1, Conn 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 5, Ohio 


CONTACTS, CARBON. See Carbon anc 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J 


CONTAINERS, PACKAGING and SHIP 
PING. See also Boxes and Crates, Wire 
bound, 

Bradley Industries, 1650-58 N. Damen 
Ave., Chicago 47, Ill. 

Gaylord Container Corp., St. Louis 2, Mo 

Hinde & Dauch Paper Co., Sandusky 35, 
Ohio 


Rathborne, Hair and Ridgeway Box Co., | 


1440 W. 21 Place, Chicago 8, Il. 


CONTRACT MANUFACTURING 

Aluminum Goods Manufacturing Co., Mani 
towoc, Wis. 

Chase Brass & Copper Co., Waterbury 20 
Conn. 

Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 1, Wis. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 263. 
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When 
Ordering 
Coils... 







oil-Making Experience 


Not only does Dano fully understand your coil 


problems, but they are always ready to solve 


them with the exact type of coils you need. 


For coils requiring special treatment—types for 


high temperature applications, rugged incapsu- 


lated coils with tough molded covers, deeply 


impregnated coils—Dano’s coil experience and 


skill are always at your service. 


What type of coils do you use? Let Dano supply 


vou with your exact coil to your exact specifi- 


cations. 


Form Wound 
Paper Section 
Acetate Bobbin 


Molded Coils 


Send us samples or specifications 
with quantity requirements for our 
recommendations. 


No_ obligation! 


® Bakelite Bobbin 
@ Cotton Interweave 
@ Coils for High Tempera- 


ture Applications. 


Also Transformers Made to Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 
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Camtrol 


TRANSFORMERS 
designed and built 
especially for your 


equipment °°’ 
Wy 








As an electrical equipment manufacturer, 


you realize the importance of dependable 
control transformers in the equipment you 
build. For over 30 years manufacturers 
have specified STANDARD CONTROL 
TRANSFORMERS for their product. 
STANDARD TRANSFORMERS are com- 
pactly built to your exact requirements with 
plenty of reserve capacity for accurate 
operating efficiency. Call your nearby 
STANDARD representative concerning 
your transformer problem, or write 
STANDARD for information and literature. 


Pe, 


a 7 


Cie hel TRANSFORMER COMPANY 


4 





Ty 


Trade Mork @ - 


WARREN, OHIO 
REPRESENTATIVES IN PRINCIPAL 
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CITIES 


Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Ram Meter, Inc., 1104 Hilton Rd., Fern- 
dale, Detroit 20, Mich. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 S. 2nd, Milwau- 
kee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J. 

Bristol Co., Waterbury 20, Conn 

Crouse-Hinds Co., Syracuse 1, N. j 

veees Electric Co., 1024 McKee, Batavia, 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 8, Mo. 

Ward Leonard Electric Co., 34 South 
Mt. Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. 
See Photoelectric Controls. 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 

Acro Manufacturing Co., 
Ohio 

Allen-Bradley Co., 
waukee 4, Wis. 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, 
Pa. 

Barber-Colman Co., Dept. I, 1203 Rock, 
Rockford, Ill. 

Bristol Co., Waterbury 20, Conn. 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 

Fenwal, Inc., 19 Pleasant, Ashland, Mass 

G-V Controls Inc., 8 Hollywood Plaza 
East Orange, N, J. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, TL. 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngwood, Pa. 

Spencer Thermostat Div. of Metals & Con 
trols Corp., 109 Forest, Attleboro, Mass. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freyling 
huysen Ave., Newark 5, N. J. 

Thermo Electric Co., 109 Fifth, Saddle 
Kiver Township, Rochelle Park Pos 
Office, N. J. 

United Electric Controls Co., 93 Schooi, 
Watertown, Mass. 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, IL 


CONTROLS, PUSH-PULL 
Arens Controls, Inc., 2005 
Evanston, Ill. 


CONTROLS, REMOTE. See Push Button 
Stations ; Relays and Contactors ; 
Switches. 


CONTROLS, RESISTANCE. See 
Resistors, also Rheostats. 


Columbus 16, 
1316 8. 2nd, Mil- 


Greenleaf, 


CONTROLS, SERV. See Servomechan- 
iems. 


COPPER. See Brass, Bronze and Copper 
COPPER, BERYLLIUM. See Beryllium. 
CORD and TWINE, ARMATURE and 
coIL 


Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

Vartiex Sales Co., Inc., 309 N. Jay, Rome 
N. Y¥ 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


CORD, INSULATED. See Wire and 
Cable, Insulated. 


CORD, RESISTANCE LINE. See Resist- 
ance Line Cords. 


CORD SETS 


Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Il. 
Carol Cable Co., Div. of Crescent Co., 
Inc., Pawtucket, R. I. : 
Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, Ill. 

Cornish Wire Co., Ine., 50 Church, New 
York 7, N. Y. 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Joy Manufacturing Co., Henry W. Oliver 
Bidg., Pittsburgh 22, Pa. 

Miller Electric Co., 120 Main, Vawtucket, 
R. I 


Phalo Plastics Corp., Commerci 
ter, Worcester 8, Mass, ol Pee 


Riverside Manufacturing and Elect: 
. et Llectrical 
Supply Co., 10227 Michigan 
born, Mich. ; " Ave., Deae- 

Royal Electric Co., Inc., Pawtuck 

Runzel Cord & Wire Co., 4723-31" Mone 

, a Ave., Chicago 41, III. 

Inited Manufacturing & Service 

. S. “. Milwaukee 4, Wis. Ca. a 

}. S. Rubber Co., Rockefeller ‘f 

York 20, N. Y. Genter, ime 

Westinghouse Electric 
Center Bidg., No. 3, 
Pittsburgh 22, Pa. 

Wire Stripper Co., 1729 Easths 
East Cleveland 12, Ohio a 


Corp., Gateway 
401 Liberty Ave, 


CORES, POWDERED METAL. See Cores 
Transformer; Powdered Metal Products. 


CORES, REFRACTORY. See Ceramics. 


CORES, TRANSFORMER 
—_ oe Corp., 359 Water, Cuba, 
Arnold Engineering Co., Marengo, Ill. 
Audio Development Co., 2833 13th Ave 
So., Minneapolis, Minn. ; 
General Ceramics Corp., Keasbey, N. 
Magnetics, Inc., Dept. EM-7, Butler, Pa. 
Moloney Electric Co., 5390 Bircher Blvd, 
St. Louis 20, Mo : 
Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill. 
Stackpole Carbon Co., St. Marys, Pa. 
Thomas & Skinner Steel Products Co., 
Inc., 1114 E. 23rd, Indianapolis 7, Ina. 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 7009 Ingersol, Lan- 
caster, Pa. 


COUNTERS. See also Instruments, Elec- 
tronic; Relays. 

Automatic Temperature Control Co., Ine., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

kagle Signal Corp., z02 20th, Moline 1, 
Ail. 

Landis & Gyr, Inc., 45 W. 45th, New 
York 36, N. Y. 

National Acme Co., 176 E. 18st, Cleve- 
land 8, Ohio 

Production Instrument Co., 700-04 W. 
Jackson Blvd., Chicago 6, Ill. 

Veeder-Root, Inc., Hartford 2, Conn, 


COUPLINGS, CLUTCH. See Clutches. 


COUPLINGS, FLEXIBLE 

Ajax Flexible Coupling Co., Inc., West- 
field, N. Y. 

Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis. 

Hilliard Corp., 106 W. 4th, Elmira, N. Y. 

Koppers Co., Inc., Fasts Coupling Dept., 
2uU Scott, Baltimore 3, Md. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


CRYSTAL RECTIFIERS 
See Rectifiers, Metallic. 


DECALCOMANIAS 


Meyercord Co., Dept. D-189, 5323 W. 
Lake, Chicago 44, IIL 


DIAL LIGHT ASSEMBLIES. See Lights, 
Pilot & Indicator. 


DIALS and PANELS 

Chicago Thrift Etching Corp., 1555 N. 
Sheffield Ave., Chicago 22, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 


DIE CASTINGS. See Castings. Die- 


DIE CASTING MACHINES 


Kux Machine Co., 6725 N. Ridge Bivd., 
Chicago 26, Ill, ° 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DIODES. See Semi-Conductors. 


DRAFTING EQUIPMENT and 
MATERIALS 


Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, Ill. 

Eastman Kodak Co., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven Mich. 


DRIVES, BELT 


Maurey Manufacturing Corp., 2907-235, 
Wabash Ave., Chicago 16, Ill. 

New York Belting & Packing Co., 1 Mar- 
ket, Passaic, N. J. 

Reeves Pulley Co., Columbus, Ind. 


DRIVES, ELECTRONIC. See also Speed 
Reducers and Drives. 


Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
Reliance Electric & Engineering Co., 1054 

Ivanhoe Rd., Cleveland 10, Ohio 
Servospeed Div. of Electro Devices, Inc., 
4 Godwin Ave., Paterson, N. J 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 263. 


ELECTRICAL MANUFACTURING 


Electric Corp., Gateway 
West eo ide. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 


puctTs, WIRING (Control Panel) 
Stahlin Brothers Fibre Works, Inc., Dept. 
E, Belding, Mich, 


ATING MACHINES, DIELESS 
OE adert, Brake & Shears. 


DYNAMOMETERS 
Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis. : 
lectric Co., Schenectady, N. Y. 
Gennes, teen.” Inc., Springfield 99, 


Ohio 
house Electric Corp., Gateway 
= he Idg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 


ELECTRICAL SHEETS. See Steel, Elec- 
trical. 


ELECTRONIC COMPONENTS. See spe- 
cific headings. 


ENAMELING SHEETS. See Steel, Com- 
mercial Forms & Grades. 


ENAMELS. See Lacquer, Enamels & 
Varnishes, Finish):.g 


EYELETS & GROMMETS 
Chase Brass & Copper Co., Waterbury 20, 


Conn. 

iuinnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. 

Minnesota Silicone Rubber Co., 5724 W. 
36th, Minneapolis 16, Minn. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, “= 

Riverside Manufacturing and_ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich, 

U, S. Gasket Co., Camden 1, N. J. 


FABRICS, INSULATING (Sheets, Tapes, 
Yarns, Thread, Cord, etc.) 


Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, Asbestos, etc. See also 
Tape and Sheeting, Synthetic Resin: 
Tubing and Sleeving, Braided Fabric. 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 

Bentley, Harris Mfg. Co., 1205 Barklay, 
Conshohocken, Pa. 

Brand Co., Inc., William, Dept. EM, 
North & Valley, Willimantic, Conn. 

Chase & Sons ,Inc., Randolph, Mass. 

- ae Fibre Co., Newark 
13, i 


Cottrell Paper Co., 88 Purchase, Fall 


River, Mass. 
Dow Corning Corp., AEI-20, Midland 
Mich. 


Electro-Technical Products, Div. of Sun 
Chemical Corp., Nutley 10, N. J. 
Fiber-Glass Div,, Libbey-Owens-Ford Glass 
Co., 1224 Wayne Bldg., Toledo 3, Ohio 
General Electric Co., Chemical Div., 1 

Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill. 
Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J. 
Johns-Manville, Box 60, New York 16. N.Y. 
Mica Insulator Co., Schenectady 1. N. Y. 


4 Mining & Mfg. Co., St. Paw 
i 


Minn 

Mitchell-Rand Insulation Co., Inc., 51 

Murray, New York 7, N. Y. 

Natvar Corp., 207 Randolph Ave.. Wood- 
bridge, N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 
Van Cleef Bros., Inc., 7800 Woodlawn 

Ave., Chicago 19, Il 


Varfiex Sales Co., Inc., 309 N. Jay, Rome, 


J. Weber Mfg. Corp., The, 2 E. 54th, 
New York 22, S.Y. 
Westinghouse Electric Corn Gateway 


Center. Bldg. No. 3, 401 Libert: 
Pittsburgh 22, Pa. icles 


FANS & BLOWERS 


American Electric Motors, 4811 Anaheim- 
Telegraph Rd., Los Angeles 22, Calif. 
Bogue Electric Manufacturing Co., 54 Iowa 

Ave., Paterson 3, N 
Diehl Mfg. Co., 1192- Finderne Ave., 
Somerville, N. J. 
—— Electric Mfg. Co., 9. Louis 21, 
0. 
Fasco Industries, Inc., 100 - 
chester 2, N. Y. am. 
Heinze Electric Co., 685 Lawrence, Low- 
— a. 
oppers Co.. Inc., Propell - 
— Senaneee 3 Ma. oo oS 
aster ppliance Mf v 
Ontario, Rarine, Wis. a a 6 
Peerless Electric Co., 1415 W. Market, 
Warren, Ohio 


Robbins & Myers. Inc., Propell 1 
Springfield 99. Ohio — 


FASTENERS (Bolts & Nuts: Lock Assem- 
blies; Pins; Rivets; Screws; Washers.) 

Bolts and Nuts 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 


— Locking Muts (C); Bolts & Screws (0) 
a Metal Lock Spring Assembly Nuts 


Screw Thread Inserts (E) 


To. communicate with ‘any manufacturer whose name » appears 


Cold Headed and Rolled Threaded Parts 


(fF) 
Cap Nuts (G) 
Spade Bolts (9) 
Welding Nuts. (Clinch-on) (N) 
Wing Nuts (W) 


Allmetat Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. (AF- 
Gw) 

Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa. (A) 

American Screw Co., Willimantic, Conn. 
(BF), (Cold Headed Screws) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (A) 

Blake & Johnson, Waterville 48, Conn. 
(ABF) 

Bristol Co., Waterbury 20, Conn. (A) 

Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill. (ABFSW) 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (ABCF) 

Continental Screw Co., New Bedford, Mass. 
(ABFW) 

Elastic Stop Nut Corp. of America, Dept. 
N58-922, 2330 Vauxhall Rd., Union, 
N. J. (ACDEN) 

Fischer Special Mfg. Co., 446 Morgan, 
Cincinnati 6, Ohio (A) (Brass Nuts) 

149 Beechwood 
Ave.. Mew Rochelle, N. Y. (GW) 

Grip Nut Co., 310-K 8. Michigan Ave., 
Chicago 54, Ill. (CN) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (ABC) 

Heli-Coil Corp., 284 Shelter Rock Lane, 
Danbury. Conn. 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. (AB) 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2. Ohio (ABCDF) 

Palnut Co., Sub. of United-Carr Fastener 
Corp., 66 Cordier, Irvington 11, N. J. 
(C) 

Parker-Kalon Div.. General American 
Transportation Corp... 200 Varick, New 
York 14. N. Y. (AB) 

Penn Engineering & Manufacturing Corp., 
Doylestown. Pa. (N) 

Progressive Mfg. Co.. 44 Norwood, Tor- 
rington, Conn. (ABF) 

Russell. Burdsall & Ward Bolt and Nut 
Co., Port Chester. N. Y. (ABF) 

Seaboard Screw Corp., West Warwick, 
R. 1. (B) 

Shakeproof Div. of Tllinois Tool Works. 
2501 N. Keller Ave.. Chicago 39, Ill. 
(D) 

Standard Pressed Steel Co., Jenkintown 9, 
Pa. (AN) 

Sterling Bolt Soe 363 W. Erie, Chicago 
44. Ill. (ABF 

Thanenenlianee & Co.. Suh. American 
Machine & Foundry Co., 520 N. Dear- 
horn, Chicago 10, IV. (C) 

Tinnerman Products, Ine., P.O. Box 6688, 
Cleveland 1. Ohio (D) 

United-Carr Fastener Corp., Cambridge 42. 
Mass. (ACDE) 

Wenco Mfg. Co.. 1136 W. Hubbard. Chi- 
eago 22. TH. (S) 

Westfield Metal Products Co., Westfield, 
Mass. 


Gries Reproducer Corp., 


Lock & Snap Assemblies (Door Panel 
Shelf Support & Mounting, etc.) 


Camloc Fastener Corn., 53 Spring Valley 
Rd.. Paramus, N. J 

Dimeo-Gray Co., 219 FE. Sixth. Dayton 2, 
Ohio 

Simmons Fastener Corp., 1752 N. Broae- 
way. Albany 1, N Y 


Pins—Cotter (F); Locking and Taper (G); 
Spiral Coil (M) 

Allmetal Screw Products Co., a 821 
Stewart Ave., Garden City, N. (F) 
Anti-Corrosive Metal Products - Inc., 

Castleton-on-Hudson, N. Y¥. (FP) 
Chase Brass & Copper Co., Waterbury 20, 


Conn. (F) 
Elastic Stop Nut Corp. of America. Dept. 
N58-922, 2330 Vauxhall Rd., Union, 
Me. as 


Lamson & Sessions o .. 1981 W. 85th, 
Cleveland 2, Ohio (F 

Sterling Bolt Co., 363 W. Erie, Chicago 44, 
Ili. 


Pre-Assembled Washers and Screws 


American Screw Co., Willimantic, Conn. 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, TIL 

Continental Screw Co., New Bedford Mass. 
Eaton Mfg. Co., Reliance Div., 504 
Charles Ave., @. E., Massillon, Ohio 
Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. 

Shakeproof, Div. of Illinois Tool Works, 
2501 N. Keller Ave., Chicago 39, Ill. 
United-Carr Fastener Corp., Cambridge 

42, Mass. 


Recessed Head Screws 


Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 

Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. 

American Screw Co., Willimantic, Conn. 

Atlantic Screw Works, Inc., 85 Charter 
Oak Ave., Hartford, Conn. 

Blake & Johnson, Waterville 48, Conn. 

Bristol Co., Waterbury 20, Conn. 

Camcar Screw & Mfg. Corp., 607 18th 
Ave., Rockford, Tl. 

Central Screw Co., 3561 Shields Ave., Chi 

cago 9, Ill. 


in this issue use READER INQUIRY FACILITY, page 263. 
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Buy a 
Complete 


“PACKAGE ™ 
Assembly 


from 









d. Our customers include many out- 
3 isin the electrical and electronic field. 


> 





@ Parts manufactured ' 
@ Tool and die work provided 

@ Components procured 

@ Wiring & Assembly completed 

@ Internally and externally finished 
@ Tested and inspected 

@ Delivered to directed locations 





Bring your — assembly or wiring problem to 
Electro: ~~ “ on have already solved it—for 

















Typical 


PACKAGE 


Assemblies 


by 
Electro-Seal 


@ Counting chains (fixed or sequential) 
@ Test and inspection sets 

@ Remote telemetering controls 

@ Carrier equipment 

@ Private telephone switchboards 

@ Control cabinets 

@ Electro-mechanical controls 

@ Special enclosures 


@ Hermetic Sealing 


Electro-Seal Corporation 


946 North Avenue * Des Plaines, Illinois 














| Any size, Any shape 
No matter where it's bound 


SHIP IT 
WIREBOUND! 


There is practically no limit to what 
you can ship in a Wirebound .. . 

for Wirebound is a most versatile 
container. Wirebounds combine the 
strength of steel wire with the resiliency 
of wood in limitless combinations. 

For example, look at the rock bit box 
on the left. This small, rugged Wire- 
bound eliminated previous stacking 
failure and in-transit damage losses. 
So did the Wirebound band saw crate 
on the right. For greater safety and 
greater savings, investigate 
Wirebounds .. . today! 





















ite 
PS 


BOXES & CRATES 


MAIL THIS COUPON Now f 


Pee ee ee eee eee ee ee ee eee eee ee ewer eoroeeres 


WIREBOUND BOX MANUFACTURERS ASSOCIATION 
Room 1150, 327 South LaSalle Street, Chicago 4, Illinois 


(_] Have a sales engineer give me the whole story 


] Send me a copy of “What to Expect from Wirebounds” 


Name 





Firm Name 
Address. 


City, Zone and State 


| ttt ome eee eee ee eee eee ee ee 


366 











Chase Brass & Copper Co., Waterbury 20, 
Conn. 


Continental Screw Co., Mew Bedford, Mass. 

— Lock Co., 20 8S, Main, Terreyville, 
onn. 

Elco Tool & Screw Corp., 190 W. Green- 
wood Ave., Philadelphia 40, Pa. 

Great Lakes Screw Corp., Chicago, Ill. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Il. 

Heli-Coil Corp., 284 Shelter Rock Lane, 
Danbury, Conn. 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio 

National Leck Corp., Rockford, Tl. 

National Screw & Manufacturing Co., 2440 
FE. 75th, Cleveland 4, Ohio 

Parker-Kalon Div., General American 
Transportation Corp., 200 Varick, New 
York 14, N. Y. 

Rockford Screw Products Co., Rockford, Ill. 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Screw Research Association, 706 Union 
Trust Bldg., Providence 3, R. I. 

Seaboard Screw Corp., West Warwick, R.T1. 

Shakeproof Div. of M[linois Tool Works. 
2501 N. Keller Ave., Chicago 389, Ill. 

Southington Hardware Mfg. Co., South- 
ington, Conn. 

Standard Pressed Steel Co., Jenkintown 9, 


Pa. 
Sterling Bolt Co., 4638 W. Lake, Chicago 
Wales Beech Corp., Rockford, Tl. 


Rivets 


Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. 

Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa. 

Anti-Corrosive Metal Products Co., Ync.. 
Castleton-on-Hudson, N. Y. 

Blake & Johnson, Waterville 48, Conn. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Tl. 

Continental Screw Co., New Bedford, Mass 

du Pont de Nemours & Co., Inc., E. I., 
Explosives Dept., Wilmington 98, Del 

Gries Reproducer Corp.. 149 Beechwood 
Ave., Mew Rochelle, N. Y. 

Harper Co.. H. M., 8204 Lehigh Ave., 
Morton Grove, Tl. 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Russell. Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Tn. Bolt Co., 363 W. Erie, Chicago 

Tubular Rivet & Stud Co., Wollaston 
70, Mass. 


Screws—Cap and Set, Machine (H); Self 
Tapping (J) 


Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. 

Aluminum Co. of America, Alcoa Bildg., 
Pittsburgh 19, Pa. 

—" Screw Co., Willimantic, Conn. 
(HJ) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (H) 

Blake & Johnson, Waterville 48, Conn. 

Bristol Co., Waterbury 20, Conn. (H) 

Central Screw Co., 3501 Shields Ave., Cat- 
cago 9, Ill. (HJ) 

— Screw Co., New Bedford, Mass. 
(HJ) 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (H) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (J) 

Holo-Krome Screw Corp., Brook, Hartford 
10, Conn. (H) 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. (HJ) 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (HJ) 

Parker-Kalon Div., General American 
Transportation Corp., 200 Varick, New 
York 14, N. Y. (HJ) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester. N. Y. (HJ) 

Oe eet & Mfg. Co., 112 Main, Bartlett, 

° ) 

Shakeproof Div. of Illinois Tool Works, 
ia N. Keller Ave., Chicago 39, Ill. 
(H) 

ens Pressed Steel Co., Jenkintown 9, 
Pa. (H) 

Sterling Bolt Co., 363 W. Erie, Chicago 
44, TIL (HJ) 

United-Carr Fastener Corp., Cambridge 42, 
Mass. (HJ) 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Inc, 821 
Stewart Ave., Garden City, N. Y. (KL) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (L) 

on Spring Corp., Bristol, Conn. 
(KL) 

Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. (KL) 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 40300 Plymouth Rd., 
Plymouth, Mich. 

-G-R Cook Plant Div., Associated 
Spring Corp., Ann Arbor, Mich. (KL) 
Blake & Johnson, Waterville 48, Conn. 
Chase Brass & Copper Co., Waterbury 20, 

Conn. (KL) 
Continental Screw Co., New Bedford, Mass. 
(KL) 





Dunbar Bros. Co, Diyv., A 
E <a, ae. Conn. sooclntod Spring 
2aton g. Co., Reliance 
eann's re SE. Massition. Of ay 
yarTe o., Inc., rge K., 

34, Pa. (KL) te K., Philadelphia 


Gibson Co., William D., Diy Ass 
Ypring Corp., 1800 Clybourn Avett? 
cago 14, Ill. (KL) a a. Ti 


Harper Co., H. M., 8204 
Morton Grove, Ill. (L) Tahigh Ave, 
Keystone Bolt & Nut Corp., 197 Chureh 


. New York 7, N. Y. (KL) 
wamson & Sessions Co., 198 y, 
Cleveland 2, Ohio (KL) 1 W. Sith, 
Lead Alloy Products Co., 911 
areas Detrott 4, Mich. “() 3 Roselawn 
anross & Sons Co., F. N., Diy. 
ated Spring Co., Bristol, Conn “ee 
Milwaukee Div., Associated Spring Corp 
wont 5 Erte, Milwaukee, Wis. (KI) 
National Lock Washer Co., N . 
ots H(t ee 
hio Div., Associated Spring Corp. 9 
E let, Dayton, Ohio (KL) hs 
Palnut Co., Sub. of United-Carr Fast 
Corp., 66 Cordier, Irvington ux 3. 
(L) i 
Raymond Mfg. Co., Div., Associated S 
eS as Pa. (KL) me 
eliance Div., Eaton Mfg. Co., 504 © 
ans +... ave. Ohio (L) neues 
ussell, Burdsall & Ward Bolt a 
Co., Port Chester, N. Y. oe 
Shakeproof Div. of Illinois Tool Works. 
2501 N. Keller Ave., Chicago 39, M1. 


(L) 

Sterling Bolt Co., 363 W. Erie St., Chi- 
cago 44, Ill. 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co.. 520 N. Dear- 
born, Chicago 10, Til. (KL) 

United-Carr Fastener Corp., Cambridge 
42, Mass. (L) 

Wrought Washer Mfg. Co., 


2200 8S. Bay, 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., 16 Glenville Rd., 
Glenville, Conn 

Felters Co., 205 South. Roston 11. Mass. 

Western Felt Works, 4021-4139 W. Ogden 
Ave., Chicago 23, TI. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing) 


Coie iene Fibre Co., Newark 

13. el. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave.. St. Louls 3. Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ml. 

Mitchell-Rand Insulation Co., Inc., $1 
Murray, New York 7. N. Y. 

National Vuleanized Fibre Co., Wilming- 
ton 99, Del. 

—— Fibre Co., Ine., 


. Me 
Stahlin Brothers Fibre Works, Inc., Dept. 
E. Belding, Mich. 
Taylor Fibre Co.. Norristown, Pa. 
West Virginia Pulp and Paner Co., 23@ 
Park Ave., New York, N. Y. 


Tonawanda, 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Div. of Chrysler Corp., Dept. B. 
6501 Harper. Detroit 31, Mich. 

Bound Brook Oll-Less Bearing Co., Bound 
Brook, N. J. 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, IIl. 


FILTERS, RADIO 


Aerovox Corp., New Bedford, Mass, 
Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N, J. 
Filtron Co., Inc., 131-05 Fowler Ave., 
Flushing 55, N. Y. 
General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

ene? & Co., Inc., P. B., Indianapolis 
6, Ind. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Torwico Electronics, Inc., 965 Freling- 
huysen Ave., Mewark 5, N. J. 


FINISHES, PRODUCT. See Lacquer, 
Enamels, Paints and Varnishes. 


FLUORESCENT LAMP AUXILIARIES 


Includes Adapters, Ballasts, Compen- 
sators, Control Units, Starters and 
Transformers. For Resistors, see Re- 
sistors, Instrument & Radio; also Ca- 
pacitors. 


Aeme Electric Corp., 359 Water, Cuba, 
= 


Aerovox Corp., New Bedford, Mass. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Chicago Standard Transformer Corp., Div. 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, Il. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Sola Electric Co., 4633 W. 16th, Chicago 
50, Ill. ss 
Sprague Electric Co., 307 Marshall, North 

Adams, Mass. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 263. 


ELECTRICAL MANUFACTURING 
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FOILS, WIRE MARKING 
Swift & Sons, Inc., M. H., 2 Love Lane, 
Hartford, Conn. 


FOOT SWITCHES. See Switches. 


FORGINGS 
ican Brass Co., Waterbury 20, Conn. 
= Brass & Copper Co., Waterbury 20, 


Conn. 

Philadelphia Bronze & Brass Corp., Sub. 
of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N.Y. (Non-ferrous) 

Ryerson & Yon, Inc., Joseph T., Chicago, 
Tl. 


FRAMES, MOTOR. See Motor and Gen 
erator Shells. 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., 1125 N. Main, Brock 


ton 64, Mass. . 
Burndy Engineering Co., Inc., Norwalk 


onn. 
m.. Flectric Mfg. Co., Bantam, Conn. 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Tl. 

Iiseo Copper Tube & Products. Inc., 5745 
Mariemont Ave., Cincinnat! 27. Ohio 
Jones Div., Howard B., Cinch Mfg. Corp., 

Chicago 24, Ml. 

Raytheon Mfg. Co., Equipment Sales Div. 
Dept. 6120-EM, Waltham 54, Mass. 
Sherman Mfg. Co., H. B., Battle Creek 

Mich. 
Square D Co., 6060 Rivard, Detroit 11, 
Mich. 


FUSES 


Burndy Engineering Co., Inc., 
Conn. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Milwaukee Resistor Co.. 706 W. Virginia 
Ave., Milwaukee 4, Wis. 

Royal Electric Co., Inc., Pawtucket. R. I. 

Westinghouse Flectric Corp., Gateway 
Center, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


Norwalk, 


GAGES, TEMPERATURE. PRESSURE 
and VACUUM 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Edison, Inc., Thomas A., Instrument Div. 
Dept. 53, West Orange, N. J. 

Gemeo Electric Co., 25681 W. 8 Mile 
Road. Detroit 19, Mich. 

Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L.1., N.Y. 

TAGliabue Instrument Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, T1l. 


GALVANOMETERS. See 


GASKETS 


American Felt Co., 16 Glenville Rd., 
Glenville, Conn. 

Armstrong Cork Co., 7009 Ingersol, Lan- 
cmeee, Pa. (Cork and Rubber Composi- 
tions) 

Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. . 
oo Brass & Copper Co., Waterbury 20, 

onn. 

Crane Packing Co., 1824 Cuyler Ave., 
Chicago 13, Ill. 

Felters Co., 205 South, Boston 11, Mass. 

Garlock Packing Co., Palmyra, N. Y. 

a Box 60, New York 16, 


Lead Alloy Products Co., 9113 Roselawn 
Ave., Detroit 4, Mich. , 

Metal Textile Corp., Roselle, N. J. (Elec- 
tronic Shielding) 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis, Minn. 

Minnesota Silicone Rubber Co., 5724 W. 
_ 86th, Minneapolis 16, Minn. 

U. S. Gasket Co., Camden 1, N. J. 

U.S. Rubber Co., Rockefeller Center, 
New York 20, N Y. 

Western Felt Works, 4035-4117 Ogden 
Ave., Chicago 23, IIL 


GEARMOTORS. See Motors. 


GEARS and PINIONS 


Anais Div. of Chrysler Corp., Dept. E. 

6501 Harper, Detroit 31, Mich. 

Beaver Gear Works, Inc., 1035 Parmele, 
Rockford, IIL. o 

Bowmar Instrument Corp., Dept. EM-5, 
— Pennsylvania Ave., Fort Wayne, 
n 


Continental-Diamond Fibre Co., Newark 
13. Del. 


Dexter Machine Products, Inc., Box $28, 
Chelsea, Mich. 
Franke Gear Works, Inc., 1922 W. 
Columbia Ave., Chicago 26, II. 
Gear Specialties Inc.. 2635 W. Medill 
Ave., Chicago 47, Ill, 
Gries Reproducer Corp.. 149 Beechwood 
Ave., New Rochelle, N. Y. (Die Cast) 
Moraine Products Div. of General Motors, 
nue then’ 3 9540 T 
o res, Inc., 0 ll bs 
enn — Til. a 
akeproo! iv. of Illinois Tool Works, 
2501 N. Keller Ave,, Chicago 39, IIL 
United States Graphite Co., 1621 Holland, 
wonfinew. Mich. 
estinghouse Electric Corp.. Gateway 
Center Bldg. No. 8, 
Pittsburgh “32, a ee oe. 


Instruments. 
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my manufacturer whose name appears 


Winzeler Mfg. & Tool Co., 1716 West 
Arcade Pl., Chicago 12, III. 


GENERATORS. See Motors 


GENERATORS, ELECTRONIC 


Avion Instrument Corp., 299 Highway No 
17, Paramus Roe 

Bogue Electric Manufacturing Co., 56 
lowa Ave., Paterson 3, N. J. 

Daven Co., 191 Central Ave., Newark 4, 
N. J 


Electric Indicator Co., Inc., 105 Camp 
Ave., Springdale, Conn. 

General Electric Co., Apparatus Sales Div., 
1 River Rd., Schenectady 5, N. Y. 
General Electric Co., Electronics Div., 
Electronics Park, Syracuse 1, N. Y. 
Howard Industries, Inc., Dept. EM-9, 

1760 State, Racine, Wis. 


Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
Servo Corp. of America, New Hyde Park, 

N. Y 


Southwestern Industrial Electronics Co 
2831 Post Oak Rd., P.O. Box 13058, 
Houston, Texas 

Triplett Electrical Instrument Co., Bluff 
ton, Ohio 


GERMANIUM DIODES. See Semi-Con- 
ductors, also Rectifiers, Metallic. 


GLASS-BONDED MICA 
Continental-Diamond Fibre Co., Newark 


. Del. 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 
Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 


GLASS-FIBER, YARNS, CLOTHS and 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


mypeet Ceramic & Mfg. Co., Latrobe. 
a. 


GLASS, TECHNICAL 


Corning Glass Works, Corning, N. Y. 

Hermaseal Co., Inc., 1101 Lafayette, Elk- 
hart. Ind. (Tubes) 

Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire) 
Beer & Co., Inc., 113 Astor, Newark 5, 
N 


General Plate Div., Metals & Controls 
Corp., 49 Forest, Attleboro, Mass. 
Heady + oe. 82 Fulton, New York 
N 


Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. I. 

Makepeace Co., D. E., Div. of Union Plate 
& Wire Co.. Attleboro, Mass. 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn, 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 
Dow Corning Corp., Dept. AEI-20, Mid- 
land, Mich. (Silicone) 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Il. 

Riverside Manufacturing and_ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J. 


HARNESSES and ASSEMBLIES, WIRE 


Alden Products Co., 1125 N. Main, Brock- 
ton 64. Mass. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Carol Cable Co., Div. of Crescent Co., 
Inc., Pawtucket, R. I. 

Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, Ill. 

Crrnteh wa Co., 50 Church, New York 


t, ate . 

Drake Manufacturing Co., 1711 W. Hub- 
bard, Chicago 22, Ill. 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa. 

—, Electric Co., 120 Main, Pawtucket, 


Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. 

Revere Corp. of America, Wallingford, 
2, Conn. 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born. Mich. 

Runzel Cord & Wire Co., 4723-31 Mont- 
tose Ave., Chicago 41, Ill. 

Switchcraft, Inc., 1328 N. Halsted, Chi- 
cago 22, Ill. 

United Manufacturing & Service Co., 409 
S. 6th, Milwaukee 4, Wis. 

Wire Stripper Co., 1725 Eastham Ave., 
East Cleveland 12, Ohio 


HEADPHONES and HEADSETS 


Automatic Electric Sales Cup 1033 W. 
Van Buren, Chicago 11, Ill. 

Brush Electronics Co,, 3405 Perkins Ave., 
Cleveland 14, Ohio. 


HEATING ELEMENTS and UNITS 
Copborungee _ On. Globar Div., Niagara 


Falls, N 
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TYPE SE 
PRESET TEMPERATURE CONTROLS 


Type SE Snap Action controls are 

especially adaptable where space is 
a factor. 
@ Positive Snap Action - The ac- 
tuating element is a bimetal disc 
which makes and breaks the contacts 
quickly and cleanly. 


@ Heavy Contact Pressure is pro- 
vided which, with positive snap action, 
insures long contact life. 

@ Enclosed Contacts - For protec- 
tion against dirt, dust and lint. 


@ Stainless Steel Case Shell - For 
protection against corrosion. The bi- 
metal disc can be exposed or fully en- 
closed as desired. These controls are 
single pole, single throw and can be 
supplied with either normally open or 
normally closed contacts. Optional 
mountings and terminal arrangements 
are shown below. 

A.C. Resistive Heater Rating: 

8.0 Amperes ...... 120 Volts 

4.0 Amperes ..... 240 Volts 


D.C. Rating: 
8.0 Amperes ... 6-12 Volts 
5.0 Amperes ... 24-28 Volts 
-6 Amperes ..... 115 Volts 


As these controls are calibrated to 
order, the minimum size order ac- 
cepted is for quantity of 50, except 
for sample order. 





TYPE SE-! 


TYPE SE-3! 


THERM-O-DISC, INCORPORATED 


MANSFIELD 


127 CROUSE STREET 


Remember the Risk — Use Therm-O-Dise 
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LIGHTNESS of WEIGHT 
is ESSENTIAL for 
PORTABLE TOOLS 


Many Manufacturers Have Solved Their Needs for 
Making Tools REALLY Portable by Using Magnesium 
or Aluminum Die Castings. 





Not only do magnesium and aluminum die castings 
greatly reduce weight but their toughness and 
mechanical strength are adequate for the vigorous 
use to which they are put in such products as port- 
able tools. Furthermore, the great reductions in 
weight that these lightweight alloys effect reduce 
working fatigue — thus increasing productivity in 
the use of these tools. 


The photograph illustrates Chain Saw parts die cast 
from aluminum and magnesium. They are all typi- 
cal applications and include: 1. and 2. Drive Pul- 
leys, 3. Cylinder Head, 4. and 5. Blower Housing, 
6. Handle, 7. Gas Tank Cover. Components such as 
these have, when die cast, offered greater scope to 
the designer, and to the manufacturer, important 
savings through the virtual elimination of machin- 
ing, finishing and assembling. 


Let’s Talk lt Over... 


LITEMETAL DICAST, INC. is an organization of specialists — 
men thoroughly experienced in the casting and machining of 
magnesium and aluminum alloys. Our equipment includes big 
machines for big jobs — little machines for little jobs . . . the 
right sizes and types of the most modern die casting equip- 
ment for producing parts from the size of a button to large 
cable spools. Complete facilities for secondary operations ore 
also available. 


Write today for literature and design information. 
=> Quick action on inquiries. 


eta ee er ee 


e HAYES 


JACKSON 


a ¥ ay 





1935 WILDWOOD AVE MICHIGAN 
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| General 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 
Ferrod Mfg. Co., Sub. of Ferro Corp., 
605 N. River, Batavia, 111. 
Electric Co,, Apparatus Sales 
Div., Schnectady 5, N. ¥ 
Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 


Still-Man A on 429 E. 164th, New York 


Syntron Co., Homer City, Pa 

Vulean Electric Co., Danvers 2. Mass. 

Watlow Electric Mfg. Co., 1362 Ferguson 
Ave., St. Louis 14, Mo. 

Westinghouse Electric Corp., 160 Mercer 
Meadville, Pa. 


HERMETIC SEALS. See Seals and 
Terminals, Hermetic 


HIGH-FREQUENCY HEATING UNITS 

General Electric Co., Apparatus Saler 
Div.. Schenectady 5, N. Y¥ 

Semi-Conductor Div., Radio Receptor Co., 
Inc., 251 W. 19th, New York 14, N. Y 

Westinghouse EKiectric Corp Gatlewa) 
Center Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


HIGH NICKEL ALLOYS. See Nickel and 
Nickel Alloys. 


HOISTS, PNEUMATIC. See Pneumatic 
Tools and Equipment 


HOLDERS, COMMUTATOR BRUSH 

D. B. Flower Manufacturing Co., 1217 
Spring Garden, Philadelphia 23, Pa. 

Graphite Metallizing Corp., 1059 Nep- 
perhan Ave,, Yonkers 3, N. : 

Mycalex Corp. of America. 116 Clifton 
Bivd., Clifton, N. J. 

Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Il. 

Triple ‘‘M*’ Electronents Div., Midwest 


Molding & Mfg. Co., 4630 W. Fuller- 
ton Ave., Chicago 39, Ill. 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See Ce- 
ment, Insulating and Sealing; Waxes 
and Compounds 


INDICATORS, HEAT. See Thermometers 
INDICATORS, SPEED. See Tachometer: 


INDUCTION HEATING. See High-Fre- 
quency Heating Units. 


INFRA-RED LAMPS. See Lamps, Incan 
descent and Infra-red. 


INSTRUMENTS, ELECTRICAL MEAS 
URING and TESTING 


Acme Electric Corp., 359 Water, Cuba, 
is Ms 

Aerdvox Corp., New Bedford, Mass. 

Associated Research, liu 3794 W. Bel 
mont, Chicago 18, Il} 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20. Conn. 

Burlington Instrument Co., 125 Third 
Burlington, Iowa 

DeJur Amsco Corp., 45-01 Northern Blvd 
Long Island City 1, N, Y 

Doeleam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y 

General Electric Co., 
Div., Schenectady 5, N ; 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill, 

Industrial Instruments, Inc 
Road, Cedar Grove, N. J 

National Pneumatic Co., Inc., Holtzer- 
Cabot Diy., Boston 19, Mass. 

Pyramid Instrument Corp., 
N.Y 


Apparatus Sales 
89 Commerce 


Lynbrook, 


Triplett Electrical Instrument Co., Bluff- 
ton, Ohio 

Waterman Products Co., Inc. Philadelphia 
25, Pa. (Oscilloscope). 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Avé., Newark 5, N. J. 
Wheelco Instrument Div., Barber-Colman 

Co., 1203 Rock, Rockford. Ill 


INSTRUMENTS, ELECTRONIC. (See 
also Oscilloscopes, Recorders) 


Automatic Temperature Control Co., Ine., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 26. Conn 

Doeleam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass. 

Du Mont Laboratories Inc., Allen B.. 7H 
Bloomfield Ave., Clifton, N. J 

Federal Telephone and Radio Corp., 19% 
Kingsland Rd., Clifton, N. J 

General Electric Co., Apparatus Sales Div 
Schenectady, N. ¥ 

Industrial Test Equipment Co., 55 E. 11th, 
New York 3, N. Y 

Ketay Manufacturing Corp., 555 Broadway 
New York 12, N. Y. 

asrenetoe, Inc., 1607 Flower, Glendale 
Calif. 

Magnetic Amplifiers, Inc., 632 Tinton Ave 
New York 55, N. Y. 

Sanborn Co., Industrial Div., 195 Massa 
chusetts Ave., Cambridge 39, Mass 

Servo ee of America, New Hyde Park 


N ° 
Triplett Electrical Instrument Co., Bluff- 
ton, Ohio 
Electrical Instrument Co., 614 
Frelinghuysen Ave. Newark 5. N J 
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INSTRUMENTS, LABORATORY 
STANDARD 


lex . Qn , 
a _ tric Corp., 359 W ater, Cuba, 


Automatic Temperature Control Co., Ine 
5234 Pulaski Ave., Philadelphia 44, Pp,’ 
Bristol Co.. Waterbury 2u. Conn F 
Clarostat Mfg. Co., Inc., Dover, N H. 
DeJur Amsco Corp., 45-01 " Northern 
pane ons or City 1, N 
oeleam Corp., Soldiers Fiel Bos- 
ton 35, Mass. ome, 
Freed Transformer Co., Inc., 1736 We 
field, Brooklyn (Ridgewood) 27, N 
General Electric Co., ‘ 
Div., Schenectady 5, N. 
TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy 
a avec “- oe oe 
Jestinghouse ectric Corp., Gateway 
Center, Bldg. No. 3, 401 Lib 
Pittsburgh 22, Pa oF 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N 
Wheelco Instruments Diy.. Barber-Colman 
Co., 1203 Rock, Rockford, Ill, 


ir- 
a 
Apparatus Sales 


INSULATING MATERIALS. See follow- 
ing specific headings: 
Cement, Insulating and Sealing 
Ceramics 
Cork and Cork Compositions 
Fabrics, Insulating 
Felt 
Fibre, Vulcanized 
Glass-Bonded Mica 
Insulation, Wire and Cable 
Mica. Molded and Laminated 
Paper. Insulating 
Plastics, Molding, Laminating Cast- 
ing and Extrusion Compounds 
Porcelain 
Rubber and Rubber Products 
Silicones 
Sleeving and Tape, Asbestos 
Tape, Friction and Splice 
Tape and Sheeting, Synthetic Resin 
Tubing, Paper 
Tubing and Sleeving, Braided Fabrics 
Tubing and Sleeving, Extruded Plastics 
Varnishes, Compounds and Resins, In- 
sulating 
Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce. 
ramic and Synthetic) 


Bakelite Co., A Division of Union Car- 
bide & Carbon Corp., 300 Madison Are., 
New York 17, N. Y. 

Doheckmun Co.. 3201 Monroe Ave. 
land 13. Ohio 

Dow Corning Corp., Dept. AEI-20, Mid- 
land. Mich. (Silicone) 

du Pont de Nemours & Co.. Inc., E. I 

Bapher Chemicals Div., Wilmington 98 

el 

Eastman Kodak Co., Rochester 4, N. Y. 

Genera! Electric. Co.. Construction Mate- 
rials Div.. Bridgeport 2. Conn 

Goodrich Chemjral Co.. B. F.. Div. of 
B. F. Goodrich Co., Dept. GH-5, Rose 
Bld Clevelant 15. Ohio 

Kellogg Co., M. W., Sub. of Pullman, Ine., 
P.O. Box 469, Jersey City 3, N. J. 

Sprague Electric Co., 307 Marshall, North 
Adams. Mass 

U. S. Rubber Co., 


, Cleve- 


Rockefeller Center, New 


York 20, N. ¥ 

IRONS, SOLDERING. See _ Soldering 
Equipment 

ISOLATORS. VIBRATION & SHOCK, 


See Mountings, Rubber & Synthetic. 


JEWEL, LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator 


KNOBS and HANDLES, STOCK 
MOLDED 


Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, II. 

Davies Molding Co., Harry, 1428 N. 
Wells. Chicago 10, Til 

Dimco-Gray Co., 210 E. Sixth, Dayton 2, 
Ohio 

General American Transportation Corp., 
eneetics Div., 135 S. La Salle, Chicago 
90, Ill. 

Kurz-Kasch, Inc., 1419 8. Broadway, Day- 
ton 1, Ohio 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 3%. Tl 

Ravthean \ffe Co. Eauipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 

Richardson Co., 2799 Lake, Melrose Park, 
lil 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill 

Sinko Mfg. & Tool Co., 3135 W. Grand 
Ave., Chicago 22, Ill. 


LACQUERS, ENAMELS, PAINTS and 
VARNISHES, FINISHING 


Allied Research Products, Inc., 
E. Monument, Baltimore 5, } 
Aluminum Co, of America, Alcoa Bldg.. 

Pittsburgh 19, Pa. , 
Bakelite Co., A Division of Union Car- 
bide & Carbon Corp., 300 Madison Ave., 
New York 17. N. Y¥ 
Dow Corning Corp., Dept. AETI-20, Mid- 
land, Michigan (Silicone Resins & Var- 
nishes) i ‘ 
du Pont de Nemours & Co., E. I., Fin- 
ishes Dept., Wilmington 938 Del. 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3. Mo ; 
Midland Industrial Finishes Co., Wauke 
gan, Til. 


4004-06 
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TED METALS, PRECIOUS and 
LAME (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor. Newark 5. 
i ow 


Brainin Co., ©. S., 320 Washington, Mt. 
Vernon, N. Y. 3 

General Plate Div., Metals and Controls 
Corp., 49 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York 
aN. Y 


‘oved Seamless Wire Co., Inc., 775 
ready, Providence 5, Rhode Island 
Makepeace Co., D. E. Div. of Union Plate 

& Wire Co., Attleboro, Mass. 


LAMINATED PLASTICS. See Plastics 


LAMINATIONS. MOTOR and 
TRANSFORMER 

{ etics, Inc., Dept. EM-7, Butler, Pa. 

ee & Skinner Steel Products Co., 


1114 E. 23rd, Indianapolis 7, Ind. 


LAMPS, FLUORESCENT 


General Electric Co., Nela Park, Cleve- 
land 12. Ohio 

Westinghouse Electric Corp. Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


LAMPS, INCANDESCENT and 
INFRA-RED 


General Electric Co., Nela Park, Cleveland 
12. Ohio 

Westinghouse Electric Corp.. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


LAMPS, MERCURY VAPOR 


General Electric Co., Nela Park, Cleveland 
12, Ohio 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


LAMPS, MINIATURE (Pilot and Indi- 
eator) 


Chicago Miniature Lamp Works, 1500 N. 
Ogden, Chicago 10, Ill. 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Herzog Minature Lamp Works, Inc., 12-28 
Jackson Ave., Long Island City 1, N. ¥ 

Westinghouse Electric Corp.. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


LAVA. Sce Ceramics. 


LAYOUT FLUID 


"e Rogers Mfg. Co., Minneapolis 7. 

Minn. 

Dykem Co., 2303-F N. 11th, St. Louis 6 
Mo. 


LENSES. PRESSED GLASS 
Corning Glass Works, Corning, N. Y. 
Kopp Glass, Inc., Swissvale, Pa, 


LIGHTS, PILOT and INDICATOR 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 

Arrow-Hart and Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co., Dept. 
ee 3209 Humboldt, Los Angeles 31, 
Yalif. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Dialight Corp., 42-60 Stewart Ave., Brook- 
lyn $7. N. Y. 

Drake Manufacturing Co., 1711 W. Hub- 
bard, Chicago 22, II 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Hetherington, Inc., Sharon Hill, Pa 

Johnson Co., E. 204 Second Ave., 
S. W., Waseca, Minn. 

Pass & Seymour, Inc., Solvay Station, 

p Govecune . Ps % 

yle-National Co., 1388 N. Kostne 

geuntcago 51, Ill. we 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. = 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS. OIL and GREASE 


Gits Bros. Mfg. Co., 1840 S. Kilbourn 
Ave., Chicago 23, II. 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 2100 Pax- 
se Harrisburg. Pa. : 
merican Brass Co., Waterbury 20, Conn. 
Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. (Hollow Tubular) 
Bemdy Engineering Co., Inc., Norwalk, 
in, 
Cambridge Thermionie Corp., 453 
Ave., Cambridge 38, Mass. —— 
Dante Electric Mfg. Co., Bantam, Conn. 
Hart ae eeering Co., 211 Bartholomew 
Ave., Hartford, Conn (Snap-in) 
Heyman Mfg. Co., Kenilworth 1, N. J. 
Ilsco Copper Tube & Products. Iic., 5745 
I es es Cincinnati 27, Qhio 
ona sistance Co. 
d Philadelphia — ee 
ohnson Co., E. F.. 204 Secon 
Tosig Wiz, Waseca, Minn, ee ee 
‘ iv., Howard B. Cinch Mfg. 
gciicago, 24, ML. are 
Tueger & Hudepohl. W. g - 
cinnati 2, One ee SA. CR 
Malco Tool and Manufacturing Co., 4021 
m3 Lake, Chicago 24, fl. 
yealex Corp. of A i 
Grea Cites. Xe peries. 116 Clifton 
nt 35 Verona Ave., Newark 4, 
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Shakeproof Div. of Tlinois Tool Works 
2501 N. Keller Ave., Chicago 39, II! 

Sherman Mfg. Co., H. B., Battle Creek 
Mich. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, ; 

Thomas & Betts Co., Inc., 28 Butler. 
Elizabeth 1, N. J. 

Thompson-Bremer & Co., Sub. Americar 
Machine & Foundry Co., 520 N. Dear 
born, Chicago 10, Ill. 


MACHINES. See specific headings. 
Balancing; Coil Winding; Die C&tings 
Microfilm; Molding; Print; Rivet Set 
ting; Screw Driving; Strippers, Wire 
Vibration Test. 


MAGNETIC AMPLIFIERS 


Bogue Electric Manufacturing Co., 54 Iows 
Ave., Paterson 3. N. J. 

Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35. Mass 

Kearfott Co., Inc., 1878 Main Ave., Clif- 
ton, N. J. (UY) (Servo) 

Ketay Manutacturing Corp., 555 Broadway 
New York 12, N ¥ 

Keystone Products Co., 904-6 23rd, Union 
City, N. J. 

Magnetic Amplifiers, Inc,, 632 Tinton Ave.. 
New York 55, N. Y. 

Torwico Electronics, Inc., 965 Freling 
huysen Ave., Newark 5, N. J. 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


MAGNETIC BRAKES. See Brakes. Mag 
netic. 


MAGNETIC MATERIALS. See Steel 
Electrical; Magnets, Permanent; Mag- 
netic Recorder Components; Powdered 
Metal Products. 


MAGNETIC RECORDER COMPONENTS 

Driver Co., Wilbur B., 150 Riverside Ave. 
Newark 4, N. J. (Wire) 

Minnesota Mining & Mfg. Co., St. Pau! 
6, Minn. (Tape) 


MAGNETIC TOOL HOLDERS & BITS 


Magna Driver Corp., 779 Washington 
suffalo 3, N. Y. 


MAGNETS, PERMANENT 


Arnold Engineering Co.. Marengo, Ill 

Carboloy Department of General Electric 
a, 11109 E. 8 Mile Road, Detroit, 
Mich. 

Crucible Steel Co. of America, Henry W 
Oliver Bldg., Pittsburgh 30, Pa. 

General Magnetic Corp., 10007 Erwin, De 
troit 34, Mich. 

coene Steel Products Co., Valparaise 
nd. 

Thomas & Skinner Steel Products Co 
1114 E. 23rd, Indianapolis 7, Ind. 


MAGNET WIRE. See Wire, Magnet. 


MATERIALS HANDLING EQUIPMENT 
Coe Haase Fibre Co., Newark 


ae 
National Metal Edge Box Co., 1212 Cal 
lowhill, Philadelphia 23, Pa. 
Robbins & Myers. Inc., Crane & Hols: 
Div., Springfield 99, Ohio 
Spaulding Fibre Co., Inc., Tonawands 
Mu 


MERCURY RELAYS. See Relays. 
MERCURY SWITCHES. See Switches 


METAL, LAMINATED. See Laminate: 
Metals. Precious and Base. 


METALS, PERFORATED. See Perforatec 
Metals 


METALS, PRECIOUS. See Gold; Lami 
nated Metals; Platinum; Silver. 


METALS. PRE-PLATED. See Pre-plateo 
Metals 


METALS, RARE 


Fansteel Metallurgical Corp., North Chi 
cago, Ill 

— & Co., Inc., P. R., Indianapolir 
6, Ind. 


METALS, RIGIDIZED. See Rigidize: 
Metals 


METERS. See Instruments. 


MICA, GLASS-BONDED. See Glaser 
Bonded Mica 


MICA, MOLDED and LAMINATED 
(Sheets, Plate. Tape, Tubes, Rings 
Segments, Washers, etc.) 


Brand & Co., Inc., William, Dept. EM, 
North & Valley, Willimantic, Conn. 
eae Fibre Co., Newark 

. Del, 

General Electric Co., Chemical Div.. 
1 Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc,, 3435 Chou 

teau Are., St. Louls 3, Mo. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il. 
Macallen Co., Bay Rd., Newmarket, N. Hi. 
Mica Insulator Co., Schenectady 1, N. Y 
Mitchell-Rand Insulation Co., Ine., 5) 
Murray, New York 7, N., . 
New England Mica Co.. Ine., 30 Woert 
Ave., Waltham 54, Mass 


in this issue use READER INQUIRY FACILITY, page 263. 
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see our catalog in 


CYCLES! 


ay 


STANDARD 


BASIC SWITCH 


Gives You More Than Just Long Life! 


@ You get long life plus toler- A few of the 


i Ta standard 
ance stability which gi po actuators 
tive snap-action and accurate re- available. 


peatability throughout the entire 
life of the switch . . . even at 
1,500,000 cycles and over. 


Silver Contacts minimize arc- 
ing, assuring precision control 
and long electrical operation. 





Patented, self-aligning springs ROLLER 
provide contact wiping action 
seldom found in a switch of this 
size. 


CUT SWITCH COSTS 


Long life lowers switch costs 





... minimizes “down-time” and < 
increases efficiency of operation. 
Durable, compact plastic case 
permits great flexibility of appli- 
cation. Available in a wide selec- 
tion of models, including “re- 
set.” Rated at 10 amps 125/250 
v. AC; 30 v. DC inductive. 


EXTENSION LEAF 





Write for details in 
Data Sheet STD-9. 


PUSn BUTTON 





AS. ELECTRO-SNAP SWITCH AND MFG 


DESIGN 
an G3 


ee mete eo sees 











go» LOWER COSTS 


rye the BALL with the 
ARMORED HEART 


# It's ADAPTABLE to many 
applications. 
















# It's PRECISION MADE 
and held to tolerances of 
.0001 inches. 


# It's DEPENDABLE and 
performs efficiently under 
the most demanding 
conditions. 


# It's PERFECTLY PACK- 
AGED to prevent loss and 
contamination in shipment 
or storage. 


IT'S A THRIFTY HABIT TO ASK 
FOR ABBOTT ... the Ball with the Armored Heart. 










* Only Abbott makes the Ball with 
the Armored Heart—the carbon 
steel bearing bell which is DEEP 
HARDENED ond TEMPERED for 
maximum life, shock resistance and 
load-carrying ability. 






THE ABBOTT BALL COMPANY 


60 Railroad Place, Hartford 10, Conn. 


DESIGNED AND DEVELOPED BY SPECIALISTS 
PRINTED CIRCUIT 


VULCAN EMEN:DIP ory 


FOR OPERATIONS 





e 16 Crucible Sizes 


e High Fidelity thermostat control — adjustable 
150-600° F. 


e Surface Temperatures do not vary beyond + 2°F. 
Localized “hot spots” completely eliminated 


e Replaceable heavy-duty heating elements 


SEND FOR 
FREE, DETAILED 
SPECIFICATIONS 


VULCAN ELECTRIC CO., DANVERS 2, MASS. 
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MOTORS 


Miniature Timing Motors, Geared 








Subfractional, Under 1/20 Hp. 





Fractional, 1/20, 3% Hp. 


Integral, 1 to 7% Hp. 








Integral, Over 74% Hp. 





Gearmotors 


Generators 


Low Voltages (Under 110) 





Acro 


Manufacturing Co., Columbus 16, 
Ohio (B) 
Allis Co., Louis, Milwaukee 7, Wis. 
(KNQ) 


American Electric Motors, 4811 Anaheim- 
Telegraph Rd, Los Angeles 22, Calif. 
(BFKNQU) 

Baldor Electric Co., 
St. Louis 10, Mo. 

Barber-Colman Co., Dept. I, 
Rockford, ifl. (BCEYZ) 

Belgian Electric Sales Corp., 40 E. 
New York 17, N. Y. (BCDFHKNPQ) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Il. (ABCDEFGHIJQRTYZ&) 

Bogue Electric Manufacturing Co., 54 Iowa 
Ave, Paterson 3, N. J. (FGJKLMNO- 


PUVW) 

Bristol Co., Waterbury 20, Conn. (AX) 

Century Electric Co., 1806 Pine, St. 
Louis 3, Mo. (FGKLNOQR) 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. (A) 

Crocker-Wheeler Div., Elliott Co., Am- 
pere, N. J. (KLNOPQRUVW) 

Delco Products Div., General Motors Corp., 
Dayton, Ohio (BFGKLNUVZ) 

Diehl Mfg. Co., 1192 Finderne 


Ave., 
Somerville, N. J. (BCFHKNV) 
Doelcam Corp., Soldiers Field Road, Bos- 


4353 Duncan Ave., 
(FGKLN) 
1203 Rock, 


49th, 


ton 35, Mass. (Servo) 

Doerr Electric Corp., 510 N. 4th Ave., 
Cedarburg, Wis. (FGKL) 

Eastern Air Devices. Inc., 15 Washington, 
Dover, N. H. (ABEFJQTU) 

Electric Indicator Co., Inc., 105 Camp 
Ave., Springdale, Conn. (BCDEFGHJU 
VW) (Servo) 

Electric Specialty Co., 171 South Stam- 
ford, Conn, (F OPUVWYZ) 
Electro Engineering Products Co,, Ine., 
609 W. Lake, Chicago 10, Ill. (BCD- 


UVxX) 
Elliott Co., Crocker-Wheeler Div., Am- 
pere, N. J. (KLNOPQRUVW) 
Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJKLMQR) 
Fairbanks-Morse & Co., 600 S. Michigan 
Ave., Chicago 5, Il. (FKNOPQUVWY) 
Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y¥. (BCDFGHYZ&) 
Ford Instrument Co., 31-10 Thompson Ave., 


ane Island City, N. Y. (FYU) (Servo) 
G-} 


Laboratories, Inc.. 4300 N. Knox 
Ave., Chicago 41, Ill. (Servo) 
General Electric Co., Apparatus Div., 


Schenectady 5, N. Y. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 

General Industries Co., Dept. ML, Elyria, 
Ohio (BQYZ) 


Hagen Manufacturing Co., Ine., Sub. of 
Eagle Signal Corp., Moline, Ill 
(ABCDE) 


Hansen Mfg. Co., Inc., Princeton 3, Ind 
(ABCEVXYZ) 
Haydon Co., A. W., 234 N. Elm, Water- 


bury 20, Conn. (CXZ) 
Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn. (ABCYZ) 


Heinze Electric Co,, 685 Lawrence, Lowell, 


Mass. (BCDFZ) 

Hoover Co. Electric Motor Div., 123 
Brook Ave., N. Plainfield. N. J. (FK) 
Howard Industries, Inc., Dept. EM-9, 1760 
State, Racine, Wis. (ABCDEFGHQRT 

UVYZ) 


A-C 
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International Register Co., 2620 W. Wasb- 
. — Blvd., Chicago 12, Til. (aye 
ac ~« Heintz, Inc., 7620 
Cleveland 1, Ohio (#K) aon 
Kearfott Co., Inc., 1878 Main Ave - 
aa M. J. (UY) (Servo) bo 
<etay Manufacturing Corp., 555 B 
ue wort "x. <. (Servo) (a 
am Slectric Co., Kent, 
GHIQHS!) nt, Ohio (BCDEF 
land Electric Co., Div. of A 
Machine and Foundry Co., tone 
wot? | (PGELN OUV) ' 
Marco Industries, Inc., 788 Terrace B 
Depew, N. Y. (BCFHY) saa 
Master Appliance Mfg. Co., Bridge & On- 
tario, Racine, Wis. (CDGH) 
Master Electric Co., Dayton 1, Ohio 
(FGJKLMNOPQRTUVW) 
Motoresearch Co., 1600 Junction Ave., Ra- 


cine, Wis. (BQY) 

National Pneumatic Co., Inc., Holtzer- 
Cabot Div.. Boston 19, Mass. (QRUYV) 

Onsrud Machine Works, Inc., 3907 Pal- 
mer, Chicago 47, Ill. (FKN) 

Oster Manufacturing Co., John, Racine 
Wis. (BCFGHUVYZ&) (Servo & Syn- 
chro) 

Packard Electric Div., General Motor 
Corp., Warren, Ohio (FG) ’ 

Peerless Electric Co., 


14455 W. M 
Warren, Ohio (FGKLN) wm. 


Pesco Products Div., Borg-Warner Corp. 
24700 N. Miles Rd., Bedford, Ohio” 
(CGLZ) 

Portable Electric Tools, Inc., Motor Div., 
200 W. 88rd, Chicago 20, Ill. (GHL) 
Rae Motor Corporation, P. O. Box 291, Ra- 

cine, Wis. (BCDFGHYZ&) 

Reeves Pulley Co., Columbus, Ind. (QRT) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 


(FGKLNOV) 

Reuland Electric Co., Alhambra, Calif. 
(KNQ) 

Robbins & Myers, Inc., Motor Div., 


Springfield 99, Ohio (BCDEFGJKNU) 
Scruggs Co., Loyd, Festus, Mo. (BCDYZ&) 
Servo Corp. of America, New Hyde Park, 

N. Y, (Servo) 

Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L. IL, N. Y. (Servo) 
Small Motors, Inc., 2076 N. Elston Ave., 
Chicago 14, Ill. (FGHIQRUVYZ&) 
Star-Kimble Motor Div., of Miehle Print- 
ing Press & Mfg. Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 
Sterling Electric Motors, Inc., 5401 Ana- 


heim—Telegraph Rd., Los Angeles 22, 
Calif. (FKNQ) 
Transicoil Corp., 1346 Suburban Station 


Bidg., Philadelphia 3, Pa. (Servo) 
U. 8. Electrical Motors, Inc., Los Angeles 


54, Calif. (FKNQY) 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 
Wesche Electric Co., B. A., 1626 Vine, 
Cincinnati 10, Ohio (FGKLNOZ) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa. (BCDEFGHJKLM 
NOPQRSZ&) 


SC - OO 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

MICROFILM EQUIPMENT 

Eastman Kodak Co., Rochester 4, N. Y. 


(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas- 
tics, Rubber. 


MOLDING MACHINES, PLASTIC 


Kux Machine Co., 6725 N. Ridge, 
cago 26, Til. 


Chi- 


MOLDS and DIES (Plastics and Rubber) 


Royal Oak Tool & Machine Co., 29800 
Stephenson Hwy., Royal Oak, Mich. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
cago, Il. 

Mallory & Co., Inc., P. B., Indianapolis 
6, Ind. 


MOTOR and GENERATOR SHELLS 


Cleveland Welding Co., W. 117th & Berea 
Rd., Cleveland 7, Ohio 


To communicate with any manufacturer whose name appears 


MOTOR BASES, ADJUSTABLE 


Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio 


MOTOR CONTROLS and STARTERS 


See Controllers, Motor; Push Button 
Stations. 

MOTORS, AIR 

Gast Manufacturing Corp., 100 Hinkley, 


Benton Harbor, Mich 


MOTORS and GENERATORS. See Motors 


Table above. 

MOUNTINGS. RUBBER and 
SYNTHETIC 

Barry Corp., 708 Pleasant, Watertown 72, 
Mass. 

General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind. 


Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. 
Minnesota Silicone Rubber Co., 5724 W. 
36th, Minneapolis 16, Minn. h 
U. S. Rubber Co.. Rockefeller Center, New 

York 20, N. ; 
Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, Ill. 


MOVEMENTS, CLOCK and TIMING 


Haydon Co., A. W., 234 North Elm, Wa- 
terbury 20, Conn. 





in this issue use READER INQUIRY FACILITY, page 263. 
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| INTER-[TATIC 


/ TIMING MOTORS 
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— 





The secret of its silence? Close tolerances — careful workman- 
ship — and special design features, such as a quiet running, 
long wearing nylon reduction gear. Let us show you why Inter- 
Matic motors are tops for long life—yet surprisingly low priced. 
Write for bulletin 94EM today. 


INTERNATIONAL REGISTER CO. 2620 w. Washington Bivd., Chicago 12, Illinois 


-QUALITY-CERVICE-PRICE 
~ You get all tuwe when you ApeciLy 


AKRON PORCELAIN 


or 






Pach Dem trail tee eee 


OPERATING POWER: 100 MW Max 


CONTACTS: spdt — 2 amp. at 24 V DC 
Resistive joad 


VIBRATION RESISTANCE: 20 G up to 2000 
De Ca cde ae ae 





A modern plant with years of engineering 
know-how to meet your individual requirements. 
RELAYS Send us your blue prints and specifications. 


AKRON PORCELAIN CO. 


2725 CORY AVENUE e« AKRON 14, OHIO 


ENGINEERING & MF¢ CO 
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CLUTCH 
CONTROL 


PUMP 
CONTROL 


TRANSMISSION 


» Accurate 
oe TU MC Let 
ae me dS 





This flexible remote control application, 
which Arens helped engineer for a washing 
machine manufacturer, brought added con- 
venience, simplified operation, and lower 
cost over the conventional bell-crank con- 
trol system. These benefits might also apply 
to your product. Write for infofmation and 
a copy of our 40-page manual. 


ARENS controts, inc. 


2065 Greenleaf Street, Evanston, Illinois 








SIMPLEX 


STRIPPERS 


W R E AND CUTTERS | 


e Clean Cutting 


ia 


Precision Stripping 
Fast Working 
Easy Operating 









e Low Cost e Rapid Setup 


Our production wire strippers and cutter will strip and cut to length 
all types of insulated wires including parallel lamp cord and heater 
cord, also cables 1” maximum diameter, in one easy operation. Send 
sample wires and have your stripping problems engineered by Wenco. 


ASK FOR YOUR COPY OF NEW BULLETIN 

WENCO MANUFACTURING CO. 
SIMPLEX WIRE STRIPPERS AND CUTTERS 
DIES © STAMPINGS *® SPADE BOLTS 






TOOLS ® 
1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
A LS TT IST oS TT AL TL TTS 
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Haydon Mfg. Co., 
rington Conn 
Pennwood Numechron Co., 


Inc., 2536 Elm, Tor- 


7249 Frankstown 


Ave., Pittsburgh 8, Pa. 

NAME and INSTRUCTION PLATES 

C & H Supply Co., 415 E. Beach Ave 
Metal-Cal, Dept. D-5, Inglewood 3, 
Calif 


Chicago Thrift-Etching Corp., 1555 N 
Sheffield Ave., Chicago 22, Ill 

ConGaestel-Dismené Fibre Co., Newark 
13. De 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. (Plastics) 

Mica Insulator Co., Schenectady 1, N. Y 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

Alloy Metal Wire Div., H. K. Porter Co., 
Inc. of Pittsburgh, Prospect Park, Pa. 

American Brass Co., Waterbury 20, Conn 
(Cupro- Nickel) 


Ciges Brass & Copper Co., Waterbury 20, 

Sonn. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 


Driver-Harris Co., Harrison, N. J 


International Nickel Co., Inc., 67 Wall. 
New York 5, N. Y. 
Revere Copper & Brass Inc., 230 Park 


Ave., New York 17, N. Y¥ 
NICKEL-SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 


a Brass & Copper Co., Waterbury 20, 
0 


Federated Metals Div., 


American Smelting 
e _ Co., 1, 


120 B’way, 


anes Copper & Brass Inc., 230 Park 
Ave., New York 17, N. Y. 

Seymour Manufacturing Co., Seymour 
onn., 


Waterbury Rolling Mills, Waterbury, Conn 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS. 
and Equipment; 


See Pneumatic Tools 
Screw-Driving Machines 


OHMMETERS. Sce Instruments. 
OILERS. See Lubricators, 
OSCILLOGRAPHS 


See Instruments also, 
graphic. 


Oil or Grease 


Recorders, Oscillo- 


OSCILLOSCOPES 

Du Mont Laboratories. Allen B., 
760 Bloomfield Ave., Clifton, N. J 

Federal Telephone and Radio Corp., 199 

Apparatus Sales Div., 

Y 


Inc., 


Kingsland Rd., Clifton, N. J. 
General Electric Co., 
Schenectady 5, N. 


Triplett Electrical Instrument Co., Bluff- 
ton, Ohio 

Waterman Products Co., Inc., 2445-63 
Emerald, Philadelphia 25, Pa. 

OVENS, INDUSTRIAL 

Insulation amd Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

PACKAGING. See Boxes and Crates: Con- 
tainers, Packaging and Shipping. 

PACKINGS. See Gaskets. 

PAINTS. See Lacquers, Enamels, Paints 


and Varnishes 


PALLADIUM. See Platinum and Platinum 
Products. 


PANEL CONTROL UNITS 


Allen-Bradley . 1316 S. Second, Mil- 
waukee 4, 
Arrow-Hart & egemen Electric Co., 108 


Hawthorn, Hartford 6, Conn 
Automatic Temperature Control Co., Ine 
5234 Pulaski Ave., Philadelphia 44, Pa. 
Bristol Co., Waterbury 20, Conn 
~— Signal Corp., 202 20th, Moline 1, 


Gemco Electric Co., 25681 W. 8 Mile 
Rd., Detroit 19, Mich 
General Elec tric Co., Apparatus Sales Div., 
Schenectady 5, a 
99 Plum, Tren- 


—— Electric Co., 
N. 
Mutlenbach ‘Electrical Manufacturing Co., 


2300 E. 27th, Los Angeles 58, Calif. 

Square D Co.. 4041 N. Richards, Milwau- 
kee 12, Wis. 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 


Center, Bidg. No. 3, 
Pittsburgh 22, Pa. 
Wheelco Instruments Div., 
Co., 


401 Liberty Ave., 


Barber-Colman 
1203 Rock, Rockford, Ill. 


PANELS, DIAL. See Dials and Panels. 
PANELS, SHEET STEEL. See Cabinets, 


Sheet Metal. 

PAPER, INDUSTRIAL 

Cottrell Paper Co., Inc., 88 Purchase 
Fall River 1, Mass. 

Hollingsworth & Vese Co., East Walpole, 
Mass. 

Mosinee Paper Mills Co., Dept. EM. 
Mosinee, Wis 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N, Y. 


PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell 
Haven 14, Conn 

Continental-Diamond Fibre Co., 


Ave, New 


13, Del. ; Newark 
Cottre' aper 0., Inc., 88 
pega, River 1. Mass Porches, 
obeckmun Co., 3301 Monroe Ave. " 
land 13, Ohio > Clove 
General Electric Co Chemical Diy 
1 Plastics Ave., Pittsfield. Mass. , 
Hollingsworth & Vose Co., East Walpole 
Mass. F 
Insulation and Wires. Ine. 3435 Chov- 
teau Ave., St. Louls 3, Mo. 
Insulation Manufacturers Corp., 565 Ww 


Washington Blvd Chicago 6, Il 
Irvington Varnish & In-ulator Div. of 

Minnesota Mining & Manufacturing Co., 

9 Argyle Terra Irvington 11, N. J 


Sebas- gneniaie, Box 60, New York 16, 

Mica ee Co,. Schenectady 1, N.Y 

Mitchell-Rand Insulation (o., Ine, 51 
Murray, New York 7. r 

Mosinee Paper Mills Co., Dept. EM 
Mosinee, Wis. . 

National Vulcanized Fibre Co., Wilming- 
ton 99. Del. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

Spesiins Fibre Co., Inc., Tonawanda 
ae : 

West Virginia Pulp and Paper Co., 239 
Park Ave., New York 17. N. ¥ 


PAPER, PHOTOGRAPHIC REPRODUC. 
TION 


Bruning Co., Inc., 
Ave., Chicago 41. 
Eastman Kodak Co., 


PAPER, TRACING. 
and Paper. 


PARTS FEEDERS, SELECTIVE 


aries 4700 Montrose 
a 
See Tracing Cloth 


Rochester 4, 


Detroit Power Screwiriver Co., 2817 W. 
Fort, Detroit 16. Mich. (Hopper Units) 
Syntron Co., Homer City, Pa. (Vibrator) 


PERFORATED METALS 

Rigidized Beasts Corp., 
falo 2, N 

Wickwire + Steel 
Fuel and Iron Corp., 


7323 Ohio, But- 


Div., 
Clinton, 


PERMANENT MAGNETS. 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 
Chase Brass & Copper Co., Waterbury 20, 


Colorado 
Mass. 


See Magnets 


Conn. 

ew & Co., Ine., P. R., Indianapolis 
6. nd. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Seymour Manufacturing Co., Seymour, 
Conn 

Ww seerbusy Rolling Mills, Inc., Waterbury, 
Conn. 

PHOTOELECTRIC CELLS and TUBES 


Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11. Conn. 

General Electric Co., Electronics Div., 
Thompson Ra Svracusc s. 

International Rectifier Corp.. 1521 Grand 
Ave., El Segundo, Cal. 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo 


PHOTOELECTRIC CONTROLS 


Bristol Co., Waterbury 20, Conn. 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
Mercoid Corp., 4227 W. 

Chicago 41, Ill. 
Westinghouse Electric 
Center, Bldg. No. 
Pittsburgh 22, Pa. 
Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 5, N. J 


PILLOW BLOCKS. See Blocks, Pillow. 
PINS, COTTER and LOCK. See Fasteners 


PINS, SEAMLESS 


Bead Chain Mfg. 
Bridgeport 5, 


Belmont Ave., 


Corp., Gateway 
3, 401 Liberty Ave., 


614 


Co., 13 Mountain Grove, 


Conn. 


PLASTICS, COLD MOLDED and 
INORGANIC. See Ceramics. 


PLASTICS MOLDERS, EXTRUDERS 
and FABRICATORS 


Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. e 

American Insulator Corp., New Freedom, 
Pa. 

Anchor Plastics Co., Inc., 36-36 36th, 
Long Island City 6, N. ¥. 

Asbestos-Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 

Barber-Colman Co., Dept. H, 1403 Rock, 
Rockford, Il. a 

Chicago Molded Products Corp., 1024 N. 


Kolmar Ave., Chicago 51, Ill, 
Continental- Diamond Fibre Co., 
1 


Del.* 
Packing Co., 1824 Cuyler 
Ill 


Newark 


Crane Ave., 


Chicago 13, 


Davies Molding Co., Harry, 1428 N. Wells, 
Chicago 10. Ill 

Dayton Rogers Mfg. Co., Minneapolis 7, 
Minn. 

Dimco-Gray Co.. 210 E. Sixth, Dayton 2, 
Ohio 

Erie Resister Corp., Plastics Div., Erie, 

Federal Telephone and Radio Om. 199 
Winesland Rad. Cliften N 


Garlock Packing Co., Racin Nn. T. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 263. 
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says 
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, the KING 
of NUTS 






Sure, | come in all 
standard and ready- 
made sizes but my specialty 

















is the Tough-Nut require- NUTS? 
ments you need to do an ? 
exact job. The next time COUNT ON 


ou’re “on the spot” for 
special nuts, let me show 
you the answer to 
your problems without 
obligation. I’ve been 
serving special nuts 


to industry for many ( 
years. 
Write < 
Dept. C SE 


for Catalog 
Pate ten eV eam a COD UL UL OD 


WESTFIELD, MASS 










A Gear Motor for 
SMALL APPLICATIONS 


Our line of small induction 
motors is designed for ap- 
plications where small 
power can be converted 
to considerable torque at 
slow output shaft speed. 
Hundreds of thousands are 
in use today for operating 
relays, vending, amuse- 
ment, coin operated ma- 
chines, motion displays, 
combination rotisserie and 
broilers, etc. 


These motors are made 
in three basic sizes—speeds 
from 1 to 200 r.p.m. with 
proportional torque from 
5 to 500 in. ounces. Write 
today for descriptive infor- 
mation, prices and data 
sheet. 


SEARCH Company 


1600 JUNCTION AVENUE 
RACINE, WISCONSIN 


gion 


Designers and Manufacturers of 


SPECIAL INDUCTION MOTORS 
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HEYCO Nylon Strain Relief 
Bushings cut production 
costs and improve 

product quality! 


about HEYCO 
Strain Reliefs 


Heycos absorb all cord pull, push 
and torque and insulate wire from 
housing. With Heycos it’s no longer 
necessary to tie wire knots or use 
insulating grommets. Product life 
is increased and product appear- 
ance is greatly improved. Avail- 
able in all sizes from clock wire to 
$-10/3 cable. 


HEYMAN MANUFACTURING CO. | 
KENILWORTH 1, NEW JERSEY Z 


It's easy to apply Heycos, too: 7S 
1. Slip over wire Ky 
2. Snap into hole 


FULLY APPROVED BY 
Underwriters’ Laboratories and 
Canadian Standards Asso. 





HEYCOS positively eliminate 


strain on terminals! 
Send for Samples and Specifications 


For Double Protection 


Use Approved HEYCO 
Strain Relief Bushings 
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MODEL D-106 
MULTIPLE POSITION INTERLOCKING 


PUSH BUTTON SWITCH 
approx. frame size: length 5”, width 34”, 


height 334” — two hole end mounting — 
numerous combinations of contact arrange- 
ments — palladium contacts — nickel silver 
springs — three to five amp. rating. 

Also available in non-locking, lock-out and 
accumulative lock-out—bakelite and phe- 
nolic parts are of highest quality. This 
switch available in 4 to 12 positions and 
can be banked. 


MODEL HPB 
ILLUMINATED 
NON-LOCKING PUSH 
BUTTON SWITCH 


frame size: length 1-5/16”, 
width 1”, height 254” — two 
hole mounting — numerous 
combinations of contact ar- 
rangements—palladium con- 
tacts—nickel silver springs— 


three amp. rating — non-cor- | 


rosive construction. 
EXCLUSIVE FEATURE: 
easily replaced from exterior 
—no tools necessary. 

This switch available as push 
turn-lock on special order. 


WRITE FOR FURTHER DETAILS 


THE CAPITOL MACHINE CO. 


Switch Division 


36 Balmforth Ave., Danbury, Conn. 


lamp | 


Tel. 3-2758 | 


Manufacturers of the Internationally Known 
Capitol High Speed Electric Spray-Bake Conveyor Machine 
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General American Transportation Corp., 
onus Div., 135 S. La Salle, Chicago 


General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Gries Reproducer Corp., 149 Beechwood 
Ave., New Rochelle, N. Y. 

Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J. 

Kuhn & Jacob Molding and Tool Co.. 
1204 Southard, Trenton 8, N. J. 

Kurz-Kasch, Inc., 1419 S. Broadway, 
Dayton 1, Ohio 

Mica Insulator Co., Schenectady 1 Y 

Midwest Molding & Mfg. Co., beso. Ww. 
Fullerton Ave., Chicago 39, Ill. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Natvar Corp., 207 
bridge, N. J. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. 

Reading 


peer Corp. of Pennsylvania, 
aperdoen Co., 2799 Lake, Melrose Park, 


Randolph Ave., Wood- 


Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill. 

Rostone Corp., 123 S. Earl Ave., Lafay- 
ette, Ind. (Inorganic) 

eee & Son, Inc., Joseph T., Chicago, 

Sinko Mfg. & Tool Co., 3135 W. Grand 


Ave., Chicago 22, Ill. 
Spaulding Fibre Co., Tonawanda, N, Y 
Taylor Fibre Co., Norristown, Pa. 
U. 8S, Gasket Co., Camden 1, N. J. 
Westinghouse Electric Corp., Gateway Cen- 
ter Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa, 


Wiggins Plastic Molding Ge.. Inc., 317 
Cortlandt, Belville 9, N. J. 
PLASTICS—MOLDING, LAMINATING, 
CASTING and EXTRUSION 
COMPOUNDS 


Alkyd Molding Compound (T) 
Cellulose Acetate (A) 
Cellulose Nitrate (K) 
Epoxy Resins (U) 
Ethyl Cellulose (B) 
F luorocarbons (P) 


Melamine-Formaldehysue (C) 
Methyl Methacrylate (D) 
Nylon (G) 
Phenolics (FE) 
Plastosols, Vinyl qd) 
Polyethylene (H) 
Polyester Resins (Q) 
Silicone Resins (8) 
Styrenes (F) 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Viny! Alcohol (K) 
Vinyl Chloride (Vv) 
Vinyl Chloride- 

Vinylidenechloride (Ww) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 

American Cyanamid Co., 33 D. Rockefeller 


Plaza, New York 20, N. Y. (CJQ) 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave., New 
York 17, N. Y. (EFHJIMQUYV 


Barrett Div., Allied Chemical & Dye 
Corp., 40 Rector, New York 6, N. Y 
Borden Co., Chemical Div., 5000 Summer 


dale Ave., Philadelphia 24, Pa. (E) 

Dow Chemical Co., Plastics Sales, PL 
444T-1, Midland, Mich. (F) 

Dow Corning Corp., Dept. AEI-20, Mid- 
land, Mich. (8) 

du Pont de Nemours & Co., Inc., E. L., 
Polychemicals Dept., 350 Fifth Ave.. 
New York 1, N. Y. ‘(ADGKLPR) 

Durez Plastics & Chemicals, Inc., 1309 
Walck Rd., North Tonawanda, N. Y 
(E) (Casting Resins) 

General Electric Co., Chemical Div.. i 
Plastics Ave., Pittsfield, Mass. (EFQS) 

Glastic Corp., 1823 E. 40th, Cleveland 3 

B. F., Div. of B. 


Ohio (Q) 
Goodrich Chemical Co., 

F. Goodrich Co., Dept. GH-5, Rose 
Bidg., Cleveland 15, Ohio (INVW) 
Kellogg Co., M. W., Sub. of Pullman 
. P. 0. Box 469, Jersey City 3 

N. J. (P) 


Koppers (€o.. Inc.. Chemical Divisior 
Dept. EM-94, Pittsburgh 19, Pa. (AF) 

Batemesen Mining & Mfg. Co., St. Pau 
> nn. 

Monsanto Chemical Co., Plastics Div., 
Room 2401, Springfield 2, Mass. (CEFV) 

Polymer Corp. of Pennsylvania, Reading 

— N. Monticello Ave. 


Pa. P) 
Rogan Brothers, 
Skokie. Ill. (CEJ 


maeene aero 123 E. Earl Ave., Lafayette 
nd, ) 
Shell Chemical Corp., 500 Fifth Ave. 


New York 36, N. 
U. 8. Rubber Co., 
New York 20. N. Y 


PLASTICS, SHEETS, RODS and TUBES 
Aircraft-Marine Products, Inc., Amplifilm 


Rockefeller Center, 


Div.. 2100 Paxon, Harrisburg, Pa. (Di 
electric Sheets) 

Campco Div., Chicago Molded Products 
Corp., 2717 N. Normandy Ave., Chi- 
cago, Ill. (Sheets only) 

Cleveland Container Co., 6201 Barberton 
Ave.. Cleveland 2, Ohio (Tubes) 

Cea renee Fibre Co., Newark 

e 

Eastman Kodak Co., Rochester 4. N. Y. 

General Electric Go., Chemical Div., 1 
Plastics Ave., Pittsfield, 

os 58 1823 E. 40 St., Cleveland 


i 
Insulation and Wires, Inc., 3435 Chouteau 
Ave.. St. Louis 3. 0. 
Insulation Manufacturers . 565 W 
Washington Bivd., Chicago 6. Ii. 
Mica Insulator Co., Schenectady 1, NY 





Mitchell Rand Insulation a 

ere ew ae N. Ine., 51 
ationa ulcanize bre ce he 
ton 99, Del. °. Wilming- 


nee Corp. of Pennsylvania, Reading, 


Div. of Precision 
2035B W. Charleston, ee 


Joseph T., Chicago, 
Co., Inc., 


Stone Paper Tube Co., Ine, 
Franklin, N. E., Washington 17, 

estes zoe oo. Norristown, Pa. 
Jestinghouse ectric Corp., Gat 
Center, Bldg. No. 3, 401 Liberty ame 
Pittsburgh 22, Pa. 


Resinite Corp.. 
Tube Co 
cago 47, ni. 

Ryerson & Son, Inc., 


Ml. 
Soaviding Fibre Tonawanda 


. 922 
. C, 


PLATINUM and PLATINUM PROD. 
UCTS (See also Contacts) 


Baker * Co., Inc., 113 Astor, Newark 5 
N. 

Brsinin Co., C. S., 318 Washington, Mt 
Vernon, N. Y. 

General Pinte Div., Metals and Controls 
Corp., 49 Forest, Attleboro, Mass. 
Handy jt Harman, 82 Fulton, New York 

38, 
Ney Co., J. M., 371 Elm, Hartford 1 
Conn. 


PLIERS and CUTTERS, WIRE 


Klein & Sons, Mathias, 3200 Belmon 
Ave., Chicago 18, Ml 

Robinson Co., Ralph C., Box 494-442, 
North Sacramento 15, Calif. (Wire 
Twisters) 


PLUGS and RECEPTACLES 
Alden Products Co., 1125 N. Main, Brock 


ton 64, Mass. 

American Phenolic Corp., 1830 8S. 54th 
Ave., Chicago 56, Ill 

Arrow-Hart & Hegeman Electric Co., 10 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Co., 1038 W 
Van Buren, Chicago 7, 

Belden Mfg. Co., 4633 W. ‘Van Buren 
Chicago 44, Il. 

Cannon Electric Development Co., Dept 


500, 3209 Humboldt, Los Angeles $1, 
Calif. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 


Crouse-Hinds Co., 
General Electric Co., 


Syracuuse 1, N. Y. 
Construction Mate- 


rials Div., Bridgeport 2, Conn. 

Hubbell, Inc., Harvey, Bridgeport 2 
Conn. 

Johnson, E. F., 204 Second Ave., 8. W 
Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp. 


Chicago 24, Il. 


Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 29° Pa. 


seiner, Electric Co., 120 Main, Pawtucket, 
R. 
Poiana Electric 


Div., General Motors 

Corp., Warren, Ohio 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. 

Pyle- National Co., 1388 N. Kostner Ave., 
Chicago 51, Til. 

Pyramid Instrument Corp., Lynbrook 
N. ¥ 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich 

Royal Electric Co., Inc., Pawtucket, R 
Switchcraft, Inc., 1328 N. Halsted, Chi: 
cago 22, Ill. 


Rockefeller Center, 
Glenbrook, 


U. 8. Rubber Co., 
New York 20, N. *. 
Winchester Electronics, 
Conn. 


Inc., 


PLUGS, EXPANSION 


Wrought Washer Mfg. Co., 2200 So. Bay 
Milwaukee 7, Wis. 


PNEUMATIC MOTORS. See Motors, Air 


PNEUMATIC TOOLS and EQUIPMENT 


Keller Tool Co., Grand Haven. Mich. —— 
Mead Specialties Co., Dept. E-54, 4114 N 
Knox Ave., Chicago 41, 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn 

Superior Electric Co., 
Conn. 


13 Mountain Grove 
83 Laurel, Bristol 


POTENTIOMETERS. 
(See also Rheostats). 


Allen-Bradley Co., 1316 S 
waukee 4, Wis 
Bourns Laboratories, 
Riverside, Calif. 

Bristol] Company. Bristol Conn. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

DeJur Amsco Corp., i: 01 Northern Bivd., 
Long Island City 1, N. 

Helipot Corp., Div. Beckman | Instruments, 
Inc., South Pasadena, Cali E 

International Resistance = 409 N. 
Broad, Philadelphia 8. Pa. 

Ohmite Manufacturing Co., 3613 Howard, 


Second, Mil- 


6135 Magnolia Ave., 


Skokie, Ill. 
Stackpole Carbon Co., St. Marys, Pa. 
TAGliabue Instruments Div., Weston 
Electrical Instrument Corp., 614 Fre- 


linghuysen Ave., Newark 5, N. J 
Wheelco Instruments Div., Barber-Colman 
Co., 1202 Rock Rockford ni 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 263. 


ELECTRICAL MANUFACTURING 





7 SIZES 1000 MCM 


11 SIZES ele lem et) 


6 SIZES 500 MCM 6 SIZES 600 MCM 


3 SIZES 10) ema) 


CAN NEUTRAL 60, 100 & 200 AMPS FUSE CLIPS MANY SIZES AND TYPES 


WRITE FOR 80-PAGE CATALOG 


AVE., CINCINNATI 27, OHIO 





physica! an 
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PROGRAM TIMERS 


You can depend on time signals 
automatically operated by Zenith 
Program Timers. Set off bell, 
buzzer or light on schedule 
to control performance . . . time 
your product operation to the 
split second. 


Precision-Engineered . . . 


Zenith Program Timers automatically operate time signals at 
any. 5-minute period of the 24 hours. Duplex Model permits 
22-minute periods. Simply set and forget . . . these me- 
chanica! timekeepers do the job. Ideal for various applications 
in: factories, chemical and processing plants, schools, hotels, 
watchmen reporting systems, etc. 


PULP PRODUCTS DEPARTMENT 


WEST SMe a 


Zenith makes a complete line of Timers, Switches, Starters . . 
special automatic controls made to order. Write ‘today for free 
catalog and money-saving quantity prices. 


ZENITH ELECTRIC CO. 


152 West Walton Street Chicago 10 





rk Avenue, New York 17. N. Y 35 E. Wacker Drive, Chicago 1, Ill 
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MEGOHMS Ft 
ee 
One 


In One 


Plus these added VIBROTEST® advantages: 


@ Provides COMPLETE insulation resistance measurement. 
@ Test potentials available from 500 to 2,500 V.D.C. 


@ PUSH-BUTTON measurement: Up to 100,000 megohms, 
200,000 ohms, 750 volts A.C. and D.C. 


®@ Delivery stock on most models. 


Get full details on rugged, dependable Vibrotests today! 
Write for Bulletin 2A 


ASSOCIATED ReseWrc 
LACOGD 








H, 
“Precision Instruments Since 1936” occ 


3794 WEST BELMONT AVENUE e¢ CHICAGO 18, ILLINOIS 
Export Dept., 308 W. Washington Blvd., Chicago 6, Ill. 





HAS IT OR CAN MAKE IT! 


“7s CARBO 


A Dependable Source for Everything in Carbon 








* BRUSHES ...for all motor and gener- 
ator applications...carbon. graphite, 
copper leaf, gauze and metal-graphite. 








heavily copper coated, for twin-are 
ee EXTRUSIONS, MOLDED SHAPES OR SPECIAL 
a * * * 
no obligation whatever. 


\ Vie WELDING ELECTRODES, WELDER BRUSHES 
css CARBONS designed and produced to 
AM CaP ATTUi 


---Keen-Are Carbons, cored and 
jf 
v electrodes... paste, rods and plates. 
your specifications. 
is always available and entails 
3450 South 52nd Ave Cicero 50 








itt TES 
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POTS and LADLES, MELTING 


General Electric Co., Apparatus Sales 
Div., Schenectady 5. 
Vulcan Electric Co., Danvers 2, Mass. 
POWDERED METAL PRODUCTS. (See 
also Bearings and Bushings; Contacts) 
Amplex Div. of Chrysler Corp., Dept. E 
6501 Harper, Detroit 31. Mich 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

a & Co., Inc., P. R., Indianapolis 
. And. 

Moraine Products Div. of General Motors. 
Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave., 
Oak Lawn. Il 

Stackpole Carbon Co., St. Marys, Pa 
(Iron Cores) 

Superior Carbon Products, eaeeo 9114 
George Ave., Cleveland 4, Ohi 


United States Graphite Co., 1821 * Holland, 
Saginaw, Mich. 


POWDERS, METAL 


Antara Chemicals, Sales 
Analine & Film Corp., 
New York 14, N, 

Handy & Harman, 
38, N. Y. 


New Jersey Zinc 
York 7, N. Y 
and Zinc) 


POWER SUPPLY UNITS 


American Television & Radio Co. St 
Pau! 1, Minn. 
Avion Instrument Corp., 299 Highway No. 
17, Paramus, N. J. 
Fansteel Metallurgical Corp., 
cago, Ill. 
Federal Telephone and Radio Corp., 
Passaic Ave., E. Newark, N. J 
Mallory & Co., Pr. B.. 
&. Ind 


Div. General 
435 Hudson, 


i. 
82 Fulton, New York 


Co., 160 Front. New 
(Brass, Bronze, Copper 


North Chi- 
900 


Inc., Indianapolis 


Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54. Mass 
Servo Corp. of America, Inc., New Hyde 
Park, N. 

Superior Electric Co., 83 Laurel, Bristol. 
Conn. 

PRE-PLATED METALS Aluminum 
ane. Copper, Steel, Zinc, Sheet and 
trip. 


American Nickeloid Co., Peru 3, Til. 


PRESSES, MOLDING. See Molding Ma- 
chines, Plastics, 


PRINT MACHINES 
Bruning Co., Chartes. 4700 Montrose Ave., 


Chicago 41, 
PULLEYS, V-TYPE. See Drives, Belt 
PUMPS. See also Compressors and 
Pumps, Air and Vacuum. 
Fairbanks-Morse & Co., 600 S. Michigan 


Ave., Chicago 5, Il. 


Pesco Products Div., Borg-Warner Corp 


24700 N. Miles Rd., Bedford, Ohio 
Robbins & Myers, Inc., Pump Div.. 
Springfield 99, Ohio 
Scintilla Div., Bendix Artation Corp., 
Sidney, N. Y., (Diesel Fuel) 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8S. Second, Mil 
waukee 4, Wis 

Arrow-Hart & anes Electric Co., 103 
Hawthorn, Hartford 6, Conn 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill 

Crouse-Hinds Co., Syracuse 1, N. Y. 

General Electric’ Co., Apparatus Sales 
Div,. Schenectady 5. Y 


Micro Switch Div.. 
Regulator Co., Freeport, 111 
National Acme Co., 176 E. 131st. 

land 8, Ohio 
Pyle-National Co., 


Minneapolis - Honeywell 
Cleve- 


1388 N. Kostner Ave., 


Chicago 51, Ill. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12. Wis 

Ward Leonard Electric Co, 34 South 
Mount Vernon, N. Y. 

Westinghouse Electric Corp Gateway 


Center Bidg. No. 
Pittsburgh 22, Pa. 


PYROMETERS 


Bristol Co., Waterbury 20. Conn 
Serve oe of America, New Hyde Park, 


TAGHabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J 

Thermo Electric Co., 109 Fifth. Saddle 
. Township, Rochelle Park P. O. 


8, 401 Liberty Ave., 


Wheelco Instrument Div., Barber-Colman 
Co., 1203 Rock, Rockford, 1) 


REACTORS. (See Transformers.) 


RECORDERS, GRAPHIC. 
(See Instruments) 


RECORDER COMPONENTS, MAGNETIC 
(See Instruments). 


RECORDERS, COMPUTER. 
ments, Electronic. 
RECORDERS, OSCILLOGRAPHIC 


Sanborn Co., Industrial Div., 195 Massa- 
chusetts Ave., Cambridge 39, Mass. 


RECTIFIERS. MERCURY ARC 


General Electric Co. _ Apparatus 
Dir... _Schenertady 5, 7 


See Instru- 


Sales 








Westinghouse flectric Corp. G 
Center Bidg., No. 3, 401 Liberty ave? 


Pittsburgh 23, Pa. 
RECTIFIERS. METALLIC 
Acme Electric 359 Water, 

= 
Automatic Electric Sales Corp., 


Van Buren, Chicago 7, Ill. 
Bogue Electric Manufacturing Co., 


Corp., Cuba, 


1033 Ww, 


Ave., Paterson 3, N. 54 Towa 


Bradley Laboratories, a 
Ave., New Haven 11, 
. Cee as ll 1c 
anstee etallurgica orp. Rectifi 
Div., North Chicago, Ill. (Selenium) 
Federal Telephene and Radie Corp., 199 
oe ae Cet. N. J 
Fenera ectric 0., Paratus Sal 
Div., ~“S@Wtnectady 5, xPy (Selenium 
Copper Oxide, Industrial Germanium) 
General Electric Co., Electronics Park, 
Syracuse, N. ‘ (Germanium Diode) 
International Rectifier Corp., 1521 & 
Grand Ave., El Segundo, Cal (Seleni- 

um) 
International Resistance Co., 409 NX. 
Broad, Philadelphia 8, ars 
Indianapolis 6, 


Mallory & Co., Inc., P. 
Ind. (Magnesium- ju Sulphide) 
Radio Receptor Co., Inc., Semi-Conductor 
Div., 251 W. 19th, New York 14, 
N. Y¥. (Germanium Diode, Selenium) 
Sarkes Tarzian, Inc., Rectifier Div., Dept. 
College Ave., Bl oomington, 


M-4, 415 N. 
Ind. 
Syntron Co., Homer City, Pa. 

Vickers Electric Div., Vickers, Ine., 
Locust, St. Louis 3, Mo. (Selenium) 
Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 


168 Columbus 
Conn, (Selenium 


1803 


Pittsburgh 22, Pa. 

REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 

REGULATORS, TEMPERATURE. See 
Thermostats. 

REGULATORS, VOLTAGE. See also 
Transformers, Variable-Voltage 

a Electric Corp., 359 Water, Cuba, 
N 

niaeetsie Co., Inc., 561 Broadway, New 
York 12. N. Y. 


Avion Instrument Corp., 


299 Highway No. 
17, Paramus, N. J. 


Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J. 

Burlington Instrument Co., 125 Third, 
Burlington, Iowa 

Electric Regulator Corp., Dept. L, Nor- 
walk, Conn. 


General Electri¢ Co., 
Schenectady N. 
Raytheon Mfg. Co., 


. a Sales Div., 
lactlaseene Sales Div., 


Dept. 6120-EM, Waltham 54, Mass. 

R-B-M i Essex Wire Corp., Logans- 
port, 

Sola ee Co., 4633 W. 16th. Chicago 
50, 

Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 

Superior Electric Co., 83 Laurel, Bristol, 
Conn 

Vickers Electric Div., Vickers, Inc., 1863 
Locust, St, Louis 3, Mo. 

Victoreen Instrument Co., 3800 Perkins 
Ave., Cleveland 14, Ohio 

Westinghouse Electric Corp., Gateway 


Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


RELAYS and CONTACTORS 


Adams & Westlake Co., Elkhart, Ind. 
(Mercury) a 

Advance Electric and Relay Co., 2435 N. 
Naomi, Burbank, Calif 

Allen-Bradley -. 1316 8S. Second, Mil- 
waukee 4, 


Allied Control Co , 2 East End Ave., 
New York 21, we i 
Anger Co., 561 uhietees New York 
. N. ¥. (Delay, Thermostatic Metal 
Bulb Type) 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn, 


Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. , 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44. Pa. 

Barber-Colman Co., Dept. I, 1203 Rock, 


Rockford, Ill. 

Co., Waterbury 20, Conn 
Clare & Co., C. P., 3101 W. Pratt Bird. 
Chicago 45, Til. 

Comar Electric Co., 8349 W. Addison, Chi- 
cago 18, 1 


Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. 
Durakool, Inc., Elkhart, Ind. (Mercury) 


Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 

Electrical Products Corp., 1106 N. Main, 
Los Angeles 12, Calif. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Five Star Co., Plants Place, Plantsville, 
Conn 

G-V Controls Inc., 8 Hollywood Plaza, 
East Orange, N. 

General Electric Co., . sag Sales Div., 
Schenectady 5 N. 

Guardian age 1627-K W. Walnut, 
Chicago 12, 

Haydon Co., A. W., 234 N. Elm, Water- 
bury 20, Conn. 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn 

Heinemann Electric Co., 99 Plum, Trenton 

N (Time delay) 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 263 
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Called “FOPS” By Every User! 









STILL-MAN 


ELECTRIC TUBULAR 
HEATING ELEMENTS 






* TOP PERFORMERS 
* TOP QUALITY 
%& TOP WORKMANSHIP 


at LOW COST TO YOU! 














5 


Built for application wherever space limitations, 
long life, fast heat and high efficiency are factors 
in design. 
Millions are now in use as standard equipment in 
America's leading nationally advertised electrical 
appliances. 


Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
casting-in or immersion use. When writing, specify 
use, wattage and maximum temperature require- 
ments, An inquiry, NOW, will prove profitable to 
you! 


THE STILL-MAN COMPANY 





429 East 164th Street, New York 56, N.Y 


Install 

a Line 
Adjusting 

Transformer 


Inexpensive! 
Increases plant 
efficiency! Prevents dangerous 
and costly burnouts! 
Compact and long-lifed, these Auto-type transformers may be 
adjusted under load and can be broken under load if desired. 
A large, clearly visible meter shows load voltage. Avai’able up 
to 100 amperes in 1 or 3 phase with any size or number of 
steps up to 8. And, we will build to your specifications. 
Write today for full particulars! 


TRENTON 


TRANSFORMER CORP. 


Box 508-E, Trenton, N. J. OWen 5-3451 
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For All Types of 
Permanent Magnet 
Applications... 





If you are designing or building a product using 
permanent magnets, you should know about 
General Magnetic Alnico V—the magnet that 
works HARD and FOREVER. We make magnets and 
only magnets—in all sizes and capacities—in all 
quantities. 


GENERAL MAGNETIC CAN: 


@ Show you how to get best performance per 
dollar. 


@ Offer latest in materials and processing 
development. 


@ Offer inspected uniform quality to any degree 
required. 


@ Assist you in the design of the product. 


GENERAL 
IMAAGNETIC CorRP. 


Manufacturers of High Coercive Magnetic Alloys 





10007 ERWIN, DETROIT 34 








Solves any 
eveleting fiat 


/ AUTOMATIC 
problem! EYELET ATTACHING 


MACHINERY 


Whatever the size and the 
materials there’s an Edward 
Segal precision-built ma- 
chine to do a cost reducing, 
time saving job on your 
eyeleting assembly . . . For 
single or multiple settings. 
Interchangeable raceways, 
rams and tool holders give 
these machines amazing 
versatility. In constant use 
in hundreds of plants in 
all fields. 











Model NR 

Bench Type (illustrated) 
Stroke 2%. Depth of throat (end 
ram to frame) 7%“. Adjustable 
horn provides ample space for 
special feeds, fixtures and index- 
ing mechanisms. 

Model XNR same as above for 


hand-feed staking operations, 11/2 
& 2 ton capacity. 


Submit your specs to us 
for analysis without obli- 
gation, and write for our 
interesting booklet loaded 
with eyelet setting data — 
Bulletin M-60. 





EDWARD SEGAL « 72 SPRING STREET « NEW YORK 12, N. Y. 


EDWARD SEGAL EYELET ATTACHING MACHINERY 


SPECIAL HOPPERS AND FEEDING DEVICES 





low cost 


++. inventory 
.»» installation 
+ «+ Maintenance 









miniature 


... for space economy 





maximum circuit flexibility 


.-- more than 145 electrical arrangements 
© RR RR RES eel ag NN a 


An entirely new concept in automatic time interval control, 
Atcotrol is designed to be the standard in its field. 
Requires but one clearance hole for mounting. Atcotrol 
timer can be demounted from panel in 2 seconds without 
tools. Completely serviced with a screwdriver. Either reset 
or stop on power failure. Motor, clutch and reset operation 
visible from front. Instantaneous reset. No pointer rebound, 
Built to NEMA standards. Conservatively rated at 10 amps. 
Repeat accuracy within .1 of 1%. Many other new and ex- 
clusive features. 
Write for complete information. 
Trial unit available to o.e.m.’s. 
Automatic Temperature Control Company 
5234 Pulaski Ave., Philadelphia 44, Pa. 


Represented in papas by: eniiaiiaie Devices, Ltd., Toronto, Montreal 


ATCOTROL 

















Kellogg Switchboard and Supply Co., 79 

W. Monroe, Chicago 8, Ill. (Magnetic 
Impulse) 

Leach Relay Co., 5915 Avalon Blvd., Los 
Angeles 3, Calif. 

Magnecraft Electric >. 1446 W. Van 
Buren, Chicago 7, IIl. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 

Mullenbach Electrical Manufacturing Co 
2300 E. 27th, Los Angeles 58, Calif 
Phillips Control Corp., A Sub. of Thor 
Corp., 59 W. Washington, Joliet, Ill. 
Potter & Brumfield, Princeton, Indiana 

Price Electric Corp., Church & 
Frederick, Md. 

R-B-M Div., Essex Wire Corp., Logans- 
port, Ind. 

Relay Sales, Dept. 2, 4721 W. 


Madison, 


Chicago 44, Ill. 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Sigma Instruments, Inc., 60 Pearl, 8 
Braintree, Boston 85, Mass. 

Signal Engineering & Mfg. Co., 273 


Branchport Ave., Long Branch, N. J 
Square D Co., 


4041 N. Richards, Milwau- 
kee 12, Wis. 


Standard Electrical Products Co., 2240 E. 
Third, Dayton, Ohio 

Sterling Engineering Co., Inc., Div_ of 
American Machine & Foundry Co., 
54 Mill. Laconia, N. H. 

Struthers-Dunn, Inc., Lamb's Rd., Pit- 
man, N. J. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, IIL 


REMOTE CONTROLS. See Push Button 


Stations; Relays and Contactors; 
Switches; Controls, Push-Pull. 
RESINS. INSULATING. See Varnishes 


Compounds and Resins. 


RESISTANCE ALLOYS 


Driver Co., Wilbur B., 150 Riverside Ave. 
Newark 4, N. J. 

Driver-Harris Co., 

Hoskins Mfg. Co., 
troit 8, Mich 

a Corp., 3 Amelia Place, Stamfard, 


Harrison, N. J. 
4445 Lawton Ave., De 


RESISTANCE HEATING UNITS. See 
Heating Elements and Units. 
RESISTANCE LINE CORDS 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire. Re- 
sistance. 
RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 


i Co., 561 Broadway, New York 
Yr. (Bulb Type) 
Carberunéem Co., Globar Div., Niagara 
Falls, ! 
Clarostat Mfg. “Co., Inc., Dover, N. H. 


Corning Glass Works, Corning, N. Y 

Dale Products Inc., 1306 28th Ave., Colum- 
bus, Nebraska 

~_ Resistor Corp., Electronics Div., Erie, 


Hardwick, Hints. Inc., 40 Hermon, New- 


ark 5. 

International , oe Co., 409 N 
Broad, Philadelphia, Ia. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 

Milwaukee Resistor Co., 706 W. Virginis 
Ave., Milwaukee 4, Wis. 

Onmite Mfg. Co., 3618 Howard, Skokie. 
l 

Sprague Electric Co., 307 Marshall, North 


Adams, Mass. 
4041 N. Richards, Milwau 


Square D Co., 

kee 12, Wis. 

Stackpole Carbon Co., St. Marys, Pa. 

Tru-Ohm Products, Div. of Model Engi 
neering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, IIL 

Victoreen Instrument Co., 3800 Perkins 
Ave., Cleveland 14, Ohio 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. ° 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1816 S. Second, Mil 
waukee 4, Wis. 


Carborundum Co., Globar Div., Niagara 
Falls, N. 
Dale Products Inc., 1806 28th Ave., Colum 


bus, Nebraska 
Dem Co., 176 Central Ave., 
J. 


Eric Resistor Corp., Electronics Div., Erie, 
Pa. 

General Electric Co., 
Schenectady 5, ° 

Hardwick, Hindie, Inc., 40 Hermon, New- 
— 2. es. oe 

International Resistance Co., 409 N 
Broad, Philadelphia, Pa. 

Mallory & Co., Inc., P. R., Indianapoliy 


6, Ind 
706 W. Virginia 


Newark, 


Apparatus Sales Div., 
 ¢ 


Milwaukee Resistor Co., 
Ave., Milwaukee 4, Wis 

Mullenbach Electrical Manufacturing Co., 
2300 E. 27th, Los Angeles 58, Calif. 

ome Mfg. vo., 386183 Howara, Skokie, 


Sprague Electric Co., 307 Marshall, North 
Adam Mass 


Tru-Ohm Products Div. of Model 
neering & Mfg. Co., Inc., 2800 N. Enel 
ao Ave., ‘seams 18, Ill. 
arc yeonard lectric Co., 
Mount Vernon, N. Y. $4 Bouth, 


RESOLVERS. See Controls, Servo. 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 8. § 
arauhee 4, Wis. econd, “‘Mil- 
perite Co., 561 Broadway, N 
12, N. ¥. (Bulb Type) 
a —,., Co., Inc., Dover, N. 
YeJur Amsco Corp., 45-01 Northern B 
Long Island City 1, N. Y. i , 


Hardwick, ee Inc., 40 Hermon, New- 


ark 5, N. 
International Resistance Co., 409 N 
Broad, Philadelphia 8, Pa. : 


ane & Co., Inc., P. R., Indianapolis 


6, Ind 
oe Mfg. Co., 3613 Howard, Skokie, 
Rex Rheostat Co., Baldwin, N. yY, 
Tru-Ohm Products Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Tl. 
Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 7 , 


RHEOSTATS, POWER CIRCUIT 

Allen-Bradley Co., 1316 S. Seco . 
waukee 4, Wis. nt, aan 

Clarostat Mfg. Co., In Dover, N. H 

DeJur Amsco Corp., 45-01 Northern 
Long Island City . me F. a. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 
ark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mullenbach Electrical Manufacturing Co., 
2300 KE. 27th, Los Angeles 58, Calif. 

National Electric Controller Co., 5301 
Ravenswood Ave., Chicago 40, Il. 

— Mfg. Co... 3613 Howard, Skokie, 

Rex Rheostat Co., Baldwin, N. Y 

Superior Electric Co., 83 Laurel, Bristol, 
Conn. (Light Dimming) 

Tru-Ohm Products Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Ill. 

Ward Leonard Electric Co., 84 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


RIGIDIZED METALS 
(Ferrous, Non-Ferrous, Sheets & Strips) 


Rigidized Metals Corp., 7823 Ohio, Buffa- 
ys . ee 


40 Hermon, New 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 49 Forest, “Attleboro, Mass. 
(Precious Metal) 
Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers, N. 

Improved Seamless Wire Co., Inc., 175 
Eddy, Providence 5, R. 

Makepeace Co., D. E., Div. Y Unico Plate 
& Wire Co. ‘Attleboro. Mass. 


Bey Co., J. M., 371 Elm, Hartford 1, 

onn. 

Nippert Electric Products Co., 1759 W. 
Mound, Columbus 23, Ohio 

Toledo Commutator Co., 8S. Chestnut, 
Owosso, Mich. 

Triple ‘“‘M’’ Electronents Div., Midwest 


Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Ill 


Wesche Electric Co., B. A., 1626 Vine, 
Cincinnati, Ohio 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 
Garrett Co., Inc., George K., Philadelphia 


34, Pa 

Lead Alloy Products Co., 9113 Roselawn 
Ave., Detroit 4, Mich 

National Lock Washer Co., Newark 5, H. Z. 

U. 8. Gasket Co., Camden i, ae 

Waldes Kohinoor, Inc., 47-16 Austel Pisce, 
Long Island City, N. 


RIVET SETTING MACHINES 
Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, Ill 
High Speed Hammer Co., Inc., 
Norton, Rochester 21, N. Y 


9609 W. 
$09 N. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 
Acadia Synthetic Products. Div. Western 


Felt Works, 4021-4139 W. Ogden Ave., 
Chicago 23, Ill. (Silicone) 
Asbestos Textile Div., Raybestos-Man- 


hattan, Inc., Manheim, Pa 
Automotive Rubber Co., 12576 Beech Rd. 
at P.M.R.R., Detroit oe Mich 


Connecticut Hard Rubber Co., 413 East, 
New Haven, Conn. 
Dow Corning Co., Dept. AEI-20, Midland, 


Mich. (Silicone) 

Garlock Packing Co., Palmyra, N. Y. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

General Tire & Rubber Co., "industrial 
Products Div., Wabash, Ind. 

Goshen Rubber Co., Inc., P.O. Box 517, 
Goshen, Ind. 

lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 263. 
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GEARS 


AS you want them — WHEN you want them 


SPURS & Specialists in manufacture of Fine Pitch Gears 
hr to close tolerances . . . from ordinary commercial 


aan grades to the most exacting aircraft specifications, 
& RACKS Nylon gears with teeth molded or cut. Also gears 
OEE nes made from stampings, with teeth stamped or cut. 
a ag Send blueprints for proposals and/or engineering 
aan collaboration. No obligation to you. 
SPLINE FRANKE GEAR WORKS, INC. 
FITTI 


1922 W. COLUMBIA AVE., CHICAGO 26, ILL. 


ACTUAL SIZE 


SUB-MINIATURE 
UNIMAX SWITCH 





for easy wiring 
in miniaturized apparatus. 
e Sturdy, standard flat terminals are 
widely spaced for rapid wiring 
and easy soldering. 
Case size 25/32” x 23/64” x 4”. 
Long life. 
In plain or leaf-actuator styles. 
Rated 5 amps. at 125/250 volts 
a-c, or 2 amps. at 30 volts d-c; SPDT. 
Write for data sheet. 


UNIMAX 


DIVISION OF THE W. L. MAXSON CORPORATION 


460 WEST 34th ST. NEW YORK 1, N. Y. 





SEPTEMBER 1954 









Low T-C 
Plastic 
Film 


CAPACITORS 





The newly developed Type GC plastic film 
dielectric capacitors have been designed spe- 
cifically for the following applications: 


Integrating circuits 
Tuned Filters 
Timing Oscillators 


Features: 
0.1 mfd. 
100 to 1000 volts 
T-C plus/minus 30 PPM/°C 
Excellent retrace 
Ultra-high resistance 
Ultra stable with life 
Temperature range—minus 60°C to 85°C 
Hermetically sealed 


Write for free information. 


* Plastic Film Capacitors 
* High Voltage Power Packs 
* Pulse Forming Networks 


(Ee Capacitors, eS. 


2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS 
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Your product benefits 3 ways from 
the use of a DIALCO Pilot Light: 


Enhanced appearance: The glow of light and 
sparkle of a lens add colorful visual attraction. 
Greater safety: A timely warning flashed by a pilot 
light can prevent damage to equipment. 

Added service: Discs inserted behind lenses can be 


used to deliver specific messages, such as “FUEL 
LOW”, “EMPTY”, “GYRO”, “ON”, “OFF”, etc 


Let the Dialco engineering department assist you in 
selecting the right lamp and the most suitable pilot 
light for your particular needs. 


Dialco offers the complete line of pilot lights, from 


sub-miniature types to giant units with 112” lenses. 


Every assembly is available complete with lamp. 
SAMPLES ON REQUEST AT ONCE — NO CHARGE 


Illustrations are approx. 44% actual 
size... (A) No. 8-1930-111 sub- 
miniature pilot light ...(B) No. 
521308-991, with multivue cap... 
(C) No. 922210-111, dimmer type... 
(D) No. 47961 with light shield cap. 


7 sd "Write for Catalogues L-151, L-153, and L-154 








-oremost Manufacturer of Pilot Lights 


DIALIGHT <“Y@ 


PORATION om at 
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Minnesota Silicone Rubber Co., 5724 W. 
oon Minneapolis 16, Minn. 


S. Rubber Co., Rockefeller Center, 
New York 20, N 


N. Y. 
Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, IIl. 
Williams-Bowman Rubber Co., 1945 S 
54th Ave., Cicero 50, Il. 


SAWS, COMMUTATOR. See Commutator 

Saws and Slotters 

SCRAPER RINGS. See Rings, Retainer 
& Snap 

SCREW DRIVERS, PORTABLE. See 

Tools, Portable. 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W 
Fort, Detroit 16, Mich. 

Ingersoll-Rand Co., 11 
York 4, N. Y. 

Keller Tool Co., 
(Pneumatic) 


Broadway, New 
(Pneumatic) 
Grand Haven, Mich 


SCREW MACHINE PRODUCTS. (See 
also Fibre; Plastics) 


Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. 
Aluminum Co. of America, 2090-B Alcoa 

Bldg., Pittsburgh 19, Pa. 
Blake & Johnson, Waterville 48. Conn 


Chase Brass & Copper Co., Waterbury 20 
Conn. 
Master Appliance Mfg. Co., Bridge & 


Ontario, Racine, Wis 
National Acme Co., 
land 8, Ohio 


176 E. 13lst, Cleve 


SCREWS, See Fasteners. 


SEALING COMPOUNDS. See Cements 
Insulating & Sealing; Waxes and Com 
pounds. 


SEALS and TERMINALS, HERMETIC 


Electro-Seal Corp., 946 North Ave., Des 
Plaines, Ill. 


Fusite Corp.. 6028 Fernview Ave., Cin 


cinnati 13. Ohio 
General Ceramics Corp., Keasbey, N. J. 
Apparatus Sales Div 


General Electric Co., 
Schenectady 5. N. Y. (Glass Bushings) 


Hermaseal Co., Inc., 1101 Lafayette, Elk 
hart. Ind 

Kearfott Co., Inc., 1378 Main Ave., Clif- 
ton, = 

Lundey Associates, 695 Main, Waltham 
54, Mass. 

Sealtron Corp., Reading Rd. at Amity. 
Box 72A. Cincinnati 15, Ohio 


Stupakoff Ceramic Mfg. Co., Latrobe, Pa 
Torwico Electronics, Inc., 965 Freling- 
huysen Ave., Newark 5, N. J. 


SEALS. MECHANICAL 
(ROTARY SHAFT) 

Crane Packing Co., 
Chicago 18, Ill. 

Garlock Packing Co., 


1824 Cuyler Ave 
Palmyra, N. Y. 


SEALS, OIL and GREASE 


Garlock Packing Co., Palmyra, N. Y. 

Gits Bres. Mfg. Co., 1840 8S. Kilbourne 
Ave., Chicago 23, Il. 

Syntron Co., Homer City, Pa. 

U. 8. Gasket Co., Camden 1, N. J 


SELENIUM RECTIFIERS. See Rectifiers, 
Metallic. 


SEMI-CONDUCTORS 
istors, Etc.) 


Automatic Temperature Control Co., 5234 
Pulaski Ave., Philadelphia 44, Pa. 


(Diodes, Trans- 


General Electric Co.. Apparatus we 
Div., 1 River Rd., Schenectady 5, = 
General Electric Co., 


Electronics Mie 
Electronics Park, Syracuse 1, N. Y. 
International Rectifier Corp. 1521 E. 
Grand Ave., El Segundo, Calif. 

Radio Receptor Co., Inc., Semi-Conductor 
Div.. 251 W. 19th. New York 11. N. Y 
Raytheon Manufacturing Co., Dept. 6120- 
EM, Waltham 54, Mass. 
Westingheuse Electric Corp., 
Tube Div., 


Electronic 
Box 284, Elmira, N. Y 


SERVOMECHANISMS 
(Controls, Synchros, etc. Also see Motors) 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20. Conn 

Diehl Mfg. Co., 1192 Finderne Ave., 
Somerville, N. J 

Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass. 


Electric Regulator Corp., Dept. L, Nor- 
walk, Conn. 
Ford Instrument Co., 31-10 Thompson 


Ave., Long Island City, N. , 

G-M Laboratories, Inc., 4300 N. Knox 
Ave., Chicago 41, Il 

Kearfott Co., Inc., 1378 Main Ave., Clif- 
ton, N. J. (UY) (Servo) 

Ketay Manufacturing Corp., 555 Broad- 
way, New York 12, N. 

Oster Manufacturing Co., John, Racine, 
Wis 

Servo Corp. of America, New Hyde Park, 
N. Y 


Servomechanisms. Inc., 
Garden Citv. L 
Servospeed Div. of ‘necire Devices, Ine., 

4 Godwin Ave., Paterson, N. 
Transicoil Corp., 1346 Suburban Station 
Bldg., Philadelphia 3, Pa. 


SHAFTS, FLEXIBLE 
U. S. Gasket Co.. Camden 1. N. J 


See je in Ave., 





SHEAVES. See Drives, Beit. 


SHEET METAL FABRICATORS. 
Alden Products Co 


1125 N 
ton 64. Mass N. Main, Brock- 


Artisan Metal Works (Co, Madi 
Ave., Cleveland, Ohie — ae 7” 
Coz Co., H. F., 


601 Otta 
Grand’ Rapids 2, Mich 4% %-W.. 


Geuder, Paeschke & Frey Co 2 
Paul’ Ave., Milwaukee 1’ wie ¥* 8 


Industrial Equipment (Co. 
Minster, Ohio > $10 Indiana, 


Kirk & Blum Manufacturi 96 
Forrer, Cincinnati 9, Ohi “y Ca. sis 


nee Metal Products Co., Ine., Alpha, 


Overly-Hautz Co., 11500 Madison Ave 


Cleveland 2, Ohio 


SHEETS, ELECTRICAL. Se 
faeet ee Steel, Elec- 


SHIELDING, ELECTRONIC 


Metal Textile Corp., 649 E. First, 
J. 
etc.) 


Rose}! 
(Knitted Metallic Strips, * Gamers 


SHOCK ABSORBERS, AIR-OIL 
Cleveland Co... Dep 
H-9, 3781 E. 77th, Cleveland 5, Ohio. 


SIGNAL DEVICES 


Crouse-Hinds Co., 
Pyle-National Co., 
Chicago 51, TIl 
Signal Engineering 
Branchport Ave., 


Pneumatic Tool 


Syracuse 1, N., 
1388 N, Kostner Ave., 


& Mfg. Co., 
Long Branch, N. ~~ 


SIGNAL LIGHT ASSEMBLIES 
Lights, Pilots and Indicate. °°" 


SILICONES 

Co eee Mb ~ . 
ontinental Diamond Fibre Co., Newark 

Dow Corning Co., Dept. AEI-20. Mia- 
land, Mich, ~~ 


—_< Packing Co., 
eneral Electric Co., Chemical D 
Plastics Ave., Pittsfield, Mass. me 3 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W, 
mae ee Blvd., Chicago.-6, Tl. 
Natvar Corp.. 207 Randolph Ave., Wood- 
bridge, N. J - po ee 
Taylor Fibre Co., 


Palmyra, N. Y. 


Norristown, Pa. 


SILVER and SILVER ALLOYS. (See also 
Contacts and Contact Points.) 
For Solder, see Brazing Alloys, Silver. 


oa - Co., Inc., 113 Astor, Newark 5, 


Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N 


Fansteel Metallurgical Corp., North Chi- 

cago, Il. 

General Plate Div.. Metals and Control 
Corp., 49 Forest, Attleboro, Mass. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave.. Yonkers 3, N. ' 

Handy & Harman, 82 Fulton, New York 
a. ee ae 

Improved Seamless Wire o. Ine., 175 
Eddy, Providence 5. R. 

Makepeace Co., D. E., Div. ‘ot Union Plate 


& Wire Co., Attleboro, Mass. 
——7 = Co., Inc., P. R., Indianapolis 
° nd, 


Ney Co., J. M., 371 Elm, Hartford 1 
Conn, 


SLEEVE BEARINGS. See Bearings and 
Bushings. 


SLEEVING and TAPE, ASBESTOS 

Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 

Garlock Packing Co., Palmyra, N. Y. 

Insulation and Wires, Inc., 3485 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulatidn Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

— Manville, Box 60, 


Mitchell- Rand Insulation Co., Ine, 51 
Murray, New York 7, N. Y. 


New York 16 


SLEEVING SATURATED. See Tubing 
& Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 


SLIP RINGS. See Rings Collector. 

SLOT INSULATION. See Fabric, In- 
sulating; Mica, Paper, Insulating; 
Tubing & Sleeving, Braided Fabric. 


SLOTTERS, MICA. See Commutator Saws 
and Slotters. 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES, LAMP 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn ; 

Automatic Electric Sales Sor. 1033 W. 
Van Buren, Chicago 7, Ill. 

Dialight Corp., 42-60 Stewart Ave., 
Brooklyn 37, N. Y. 

Drake Manufacturing Co., 1711 W. Hub- 
bard, Chicago 22, Ml 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Joy Manufacturing Co., Henry v. Oliver 
Bldg., Pittsburgh 22, Pa. 

Pass & Seymour, Inc., Bolvay Station, 
Syracuse 9, ‘ ¥. 





To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 263 
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her equipment, Bour 
Pressure Potentiometers are 

available in ranges from 0-100 
to 0-5,000 psi. Actuated by the _ 
flexure of a Bourdon tube, these 
precision instruments have an electrical’ 

output which is linear with the applied 

pressure. Resolution of 0.4% and . 
power of 12 watt are obtainable in a 
wide variety of resistances. 


Though miniature in size and light in 
weight, Bourns Gage Pressure Potenti- 
ometers are extremely rugged and accurate. A 
ball bearing supported linkage system transmits 
the movement of the Bourdon tube to the slid- 
ing contact. Instruments are not damaged 
by shock, vibration or nominal over-pressure. 


Bourns designs and manufactures other 
precision potentiometers for measuring position, 
differential pressure, absolute pressure, 
altitude and acceleration. 








Bourns is also, the creator atid exclusive 
manufacturer of the TRIMPOT : 


135 Magnolia Avenue, Riverside, California 
Technical Bulletin on request, Dept. 243 


ef, Pourns LABORATORIES 
ie, 6 


when 
you need 


DEPENDABLE 
high speed 
for the 
machines 
you build 





induction motors 


Designed and built by high speed specialists. 
Air and liquid cooled induction motors from 
1/, to 100 HP. Speeds up to 21,600 RPM. Direct 
high speed motor drives for textile, printing, 
woodworking and metalworking equipment. 


Write for free copy of 
Bulletin 1142. Complete 
motor specifications. 





ONSRUD 
MACHINE WORKS, INC. 


3907 Palmer Street . Chicago 47, Illinois 
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YOUR Wire Stripping Problems 


0 
—— 


There’s an IDEAL STRIPPER 
for Every Type of Wire 


No matter what your production requirements may be, the 
wire you use can be stripped more efficiently and economically 
with an Ideal Wire Stripper. A size and style for every need— 
for quick, clean stripping of single or parallel conductors ... 
rectangular, round or flat... solid or stranded wires. 


Sold Through America’s Leading Distributors 


TWO MOTOR 
BRUSH TYPE STRIPPER 


Strips and cleans enamel, cotton, 
silk, string asbestos and similar 
types of light insulation from 
round, flat, or rectangular wires— 
solid or stranded. Removes coating 
from ‘Formex"’ or ‘‘Formvar’’ wire 
—cleans fibre glass insulation—re- 
moves gummy insulation embedded 
in stranded wires. 


ELECTRIC 
“HOT BLADE” 
WIRE STRIPPER 


BURNS OFF INSULATION, in- 
cluding marker thread —no cut 
strands. Strips cotton, silk, syn- 
thetic (plastic) insulation or rub- 
ber coverings from fine stranded 
or solid conductors. 





BENCH TYPE WIRE STRIPPER 


Strips solid or strandad wire up to 5/16’ 
dia. For single conductor plastic, cotton or 
rubber covered wire where quantities ore 
limited. 


LEVER TYPE CABLE AND WIRE STRIPPER 


Strips all kinds of single and 
parallel conductors and cable 
up to 5” dia. Recommended 
for type S, SJ and Power 
Cables. A production stripper, 





et 


ELECTRIC ROTARY TYPE 
WIRE STRIPPER 


For production stripping of single conductors, 
solid or stranded wire up to ¥" outside dia. 
Especially recommended for Type R, RF, CF, AF, 
radio hook-up, lead-in wire, etc. 


, MAIL FOR RECOMMENDATION 
| a RE hse. «ipa 


IDEAL INDUSTRIES, Inc. 
1008 Park Avenue 
Sycamore, Illinois 


Please recommend the proper stripper for these 
wires (enclose samples) 
0 





SUBMIT 
SAMPLES |! 


| 
| 
i 
i 
4 


Q 


a a 


From the most 1 
complete line of | 
strippers IDEAL | 
engineers will be | 
| 
! 
' 


For intermittent stripping. 
For continuous production stripping. () 


pleased to recom- Also send catalog data. 
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PRECISION 
BALLS to your 


specifications 


i equirement. 
4 Monel, 
and drilled 


bearings and 


onze, Monel 
plastic 

retainers. 

Engi- 


arior TO OUI 


PRECISION 


ets 


THE HARTFORD STEEL BALL CO. 


Hartford 6 Connecticut 





You Can Cut MOTOR 
COMPONENT COSTS 


PHOENIX Molded or Assembled Motor 
Brush Holders are custom-designed to your 
exact specifications—yet delivered to you at 
mass production costs! 


Secret is a wide range of stock tools which 
produce an infinite variety of uniform top- 
quality, close-tolerance brush holders. 


Take a hint from the large number of manu- 
facturers already saving on component costs 
with Phoenix . .. Get the full details now! 


SEND FOR CATALOG 54E 
Shortcut to Lower Production Costs 
New Phoenix Catalog shows how 
to order customized standard 
brush holders to fit your needs. 
Free on request. 





= 


apa ae ale MANUFACTURING CO. 


711 West Lake Street 


Chicago 6, Illinois 
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Riverside Manufacturing and Electrical 
Supply Co., 


10227 Michigan Ave., Dear- 
born, Mich. 
S. Gasket Co., Camden 1, N. J. 


SOCKETS, FLUORESCENT. See Fluo- 
rescent Lamp Auxiliaries. 


= 


SOCKETS, VACUUM TUBE 


American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50, Il. 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. 


J. 
U. S. Gasket Co., Camden 1, N. J. 


SOCKET SCREW KEYS and 
WRENCHES 


Bristol Co., Waterbury 20, Conn. 


wanes Pressed Steel Co., Jenkintown 9, 
"a. 


SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ete.) 
Chase Brass & Copper Co., Waterbury 26, 
Conn 
Essex Wire Corp, Fort Wayne 6, Ind. 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 


ane en, 82 Fulton, New York 
Insulation and Wires Inc., 1534 I Swin- 


ney Ave, Ft. 
Kestet Solder Co., 

Chicago 39, Ill. 
National Lead Co., 

York 6, N. Y. 


SOLDERING EQUIPMENT 
(irons, Machines, etc.) 


General Electric Co., Apparatus Gales Div., 
Schenectady 5, N 

Ideal Industries, 1008 Park 
Sycamore, Ill. 

Vulcan Electric Co., 


Wayne 6, Ind. 
4209 Wrightwood Ave., 


111 Broadway, New 


Inc., Ave., 


Danvers 2, Mass. 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wires and Cable. 


SOLDER PRE-FORMS. 
ing Alloys, Silver.) 
Handy & a. 82 Fulton, New York 

N 


38, N. > 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Til. 

Lead Alloy Products Co., 9113 Roselawn 
Ave., Detroit 4, Mich. 

SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing alloys) 


Federated Metals Div.. American Smelt- 
ing and Refining Co., 120 Broadway, 


(Also See Braz- 


New York 5. N. . 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, i. 

National Lead wean 111 Broadway, New 
York 6, N. Y. 

SOLENOIDS 

Allen Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. 

Cannon Electric Development Co., Dept. 
- 3209 Humboldt, Los Angeles 31, 
alif. 

Comar Electric Co., 3349 W. Addison, 


Chicago 18, Til. 
Detroit Coil 24385 Hilton Rd., De- 
troit 20, Mich. 
Five Star Co., Plants Place, Plantsville, 
Conn 


General Electric . 8 


Apparatus Sales Div., 
Schenectady 5. 


Guardian Electric, 1627 K, W. Walnut, 
Chieaga 12, Til 
Leland. Inec., G. H., 123 Webster, Dayton 
2, Ohio 
Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 
National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio 
PSP Engineering Co., 8420 Otis, South 
Gate, Calif. 
Phillips Control Corp.. Suh. of Thor 
Corp., 59 W. Washington, Joliet, Ml. 
R-B-M Div. Essex Wire Corp., Logans- 
port, Ind. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, ; 

=a Inc., Lamb's Rd., Pit- 
man, N. 

West Coast Electrical Mfg. Corp., 233 


W. 116th Place, AC Div. 105, Los 
Angeles 8, Calif. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


SPEED INDICATORS. See Tachometers 
SPEED REDUCERS and DRIVES 
(For Motorized Units, See Motors.) 


Airborne Accessories Corp., 1414 Chestnut 
Ave., Hillside 5, N. z (Right- Angle 


Power Take-Off) 
Dynamatic Div. of Eaton Mfg Ce., 
Kenosha, Wis. 
Fairchild Engine and Airplane Corp 


Speed Control Div., 

General Electric €o., ‘Apparatus Sales Div. 
Schenectady 5. N. ¥. 

Graham Transmissions, Inc., Dept. EM, 
Menomonee Falls, Wis. 

Reeves Pulley Co., Columbus, Ind. 

sa aa, a Inc., 18 Eaton, Springville, 
N. ‘ 


Wickliffe, Ohio 


SPRINGS, COIL and FLAT 


American Steel & Wire Div., U. 
Corp., Rockefeller Bldg., 
Ohio 


8S. Steel 
Cleveland 13, 





Associated Spring Corp., ’ 
Barnes Co., Wallace, D —. 
Spring Corp., Bristol, — Associated 
— a Raymond, Div, 
pring orp., 4030 
Plymouth, Mich , Plymouth 
Dudek & Bock Spring Mtg. Co. 


Bristol, 


Associ Bae 


pane tee Div. sda, e 
Garrett Con Ine’ George K., aan 

4, Pa. phia 
Gibson Co., . ee D., Div. Associated 


1800 
ss, om, Clybourn Ave., 
Gibson Electric Co., 8349 Frankstown Ave 


a a 21, Pa. 
ewis Spring & Mfg. Co., 2 . 
ott 44° Chicago 47, Ml. 2646 W. North 
0 v., Associated § rin 
E. 1st, Dayton, Ohio» € Corp., 1712 


Raymond Mfg. Co., Div. A 
Corp. Corry, Pa. ssoclated Spring 
Wickwire Spencer Steel Div., Colorado 


Fuel and Iron Corp., Clinton, Mass. 


STAINLESS STEEL. See Steel, 
cial Forms and Grades. 


STAMPINGS, METAL 
Alden Products Co 25 N 

ton 64, Mass. + Sone M. Sete, Brock- 
Aluminum Goods Manufacturi 

towoc, Wis. suring Oo., Ment 
Barnes Co., 


Commer- 


Wallace Div., A 
Spring Corp., Bristol, Conn, moons 
Barnes-Gibson- Raymond io Associated 
Spring Corp., 40800 Plymouth Rd., 
Plymouth, Mich. 


Chase Brass & Copper Co., 
Conn. 


Davton Rogers Mfg. Co., 
Minn. 


Waterbury 260, 


Minneapolis 7 


Dudek & Bock Spring Mfg. Co., 
ms Chicago 12, mm. ae 
unbar Bros. Co., Div. Associate 
Corp., Bristol, Conn. . Sorin 
Eaton Mfg. Co., Reliance Div., 504 
Charles Ave., S.E., Massillon, Ohio 
Erie Resistor Corp., Electronics Div., 


a Pa. 

ederal Tool & Mfg. Co., 3608 Al 

Ave., Minneapolis, Minn. aaa 

Garrett Co., Inc., George K., Philadelphia 

Geuder, Paeschke & Frey Co., 1525 W. 
Milwaukee 1, Wis. 


St. Paul Ave., 
Gibson Co., Wiiliam D., Div. Associated 
Corp., 1800 Clybourn Ave., 


Spring 
Chicago 4, Til. 
Heyman Mfg. Co., Kenilworth 1, N. 


Illinois Coil Spring Co., 2100 N. Mice 
Ave., Chicago 39, Il. 

Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio 

Lead Alloy Products Co., 9113 Roselawn 
Ave., Detroit 14, Mich. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Maleo Tool and Manufacturing Co., 4921 
W. Lake, Chicago 24, Til. 

Mohawk Mfg. Co., Middletown, Conn. 
(Threaded) 

Ohio Div. Associated Spring Corp., 1712 
East First, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17. N. Y. 

Shakeproof, Div. of TDlinois Tool Works, 


2501 Keller Ave., Chicago 39, Il. 


United-Carr Fastener Corp., Cambridge 
, Mass. 
Wenco Mfg. Co., 1136 West Hubbard, 
Chicago 22, Ill. 
Winzeler Mfg. & Tool Co., 1716 West 


Arcade Pl., Chicago 12, Ill 
Wrought Washer Mfg. Co., 2200 So. Bay, 
Milwaukee 7, Wis. 


STAMPINGS, NON-METALLIC 


Crpstnantel-Diamend Fibre Co., Newark 


. ei. 
Federal Tool & Mfg. Co., 3608 Alabams 
Ave., Minneapolis, Minn. 


aeeeene Co., 2799 Lake, Melrose Park, 


Staniin Brothers Fibre Works, Inc., Dept. 
E, Belding, Mich. 


STARTERS, FLUORESCENT. See Fluo- 
rescent Lamp Auriliaries. 


STARTERS, MOTOR. See Controller, 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (Ss) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 


(See also Steel, Electrical) 

Allegheny Ludlum Steel Corp., Henry W. 
Oliver Bldg., Pittsburgh 22, Pa. (NS) 

American Steel & Wire Div., U. 8. 
Steel Rockefeller Bldg., Cleve- 
land 13, 

Avon Tube Div., Higbie 
Co., Rochester, Mich. (T) 

Barnes Co., Wallace, Div. 
Spring Corp., Bristol, 
(Spring) 

Cold Metal Products Co., 
Ohio (ACDNOS) 

Columbia-Geneva Steel Div. U. 
Corp., San Francisco, Calif. 5 

Crucible Steel Co. of America, Henry W. 
Oliver Bldg., Pittsburgh 30, Pa. 
(ABCNS) 

Driver Co., Wilbur B., 
Newark 4, N. J 


Manufacturing 


Associated 


Conn, (S-CO) 
Youngstown 1, 
S. Steel 


150 Riverside Ave., 
(St eas Steel Wire) 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 263. 
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FOR LOWER COST “FIXED” FASTENINGS 






IN BLIND ASSEMBLIES 


Ha! 


“CLINCH” 
NUTS 


This is how leading appliance 
manvfacturers get lower cost fasteners 
into inaccessible places. 









® 


inner View. GRIPCO 
“Clinch” Nut ready to insert 
into hexagonal hole in metal. 
Shows “pilot” ond hex hole 
before clinching. 
















<—Cross-Section 
view after pilot has 
been clinched and 
bolt inserted. Can 
be locked at any 
point. (Non-locking 
nut can be supplied 
if preferred.) 


For “hard to reach” places a Gripco “Clinch” nut 
holds tighter, wears longer, reduces mechanical failure 
for greater customer satisfaction. Provides added 
threading depth for applying bolts to thin metals. 
Holds product rigid in its container during shipment 


and holds the adjustable “‘levelers” tight for product 
installation and use. Used by leading appliance manu- 
facturers. 


NUT COM PANY WRITE in 


“After 50 years—still holding strong” SAMPLES AND 
310-K $. MICHIGAN AVE., CHICAGO 4, ILL, FULL DETAILS 








THE FAMOUS 


MULTIFORM BENDER 


CUTTER 


Produces Without Special 
Tooling — Saves Die Costs 
Saves on Expensive Presses 


The illustration at the left shows a few 
pieces produced on our famous Multi- 
form Bender-Cutter. This efficient 
machine is useful in all lines of trade. 
Spring Plants, Radio and Electrical 
Equipment Mfrs. Complete with tool- 
ing for Bending Material up to Ys” 
eT". 





HAND OPERATED 
MODEL 





Air Operated 
Models in This 
And Larger sizes 


J. A. RICHARDS CO. 


SEPTEMBER 1954 


FIVE-IN-ONE-TOOL —Larger Models Available 
IT BENDS FLAT AND ROUND STOCK INTO 
ANY SHAPE. CUTS AND PUNCHES FLAT STOCK 


906 NORTH PITCHER ST. 
KALAMAZOO 13F, MICH. 








for Filtering... 
Coupling... 
By-Passing 

















RMC Ceramic Capacitors are the proved answer 
to problems encountered in the design of standard 
and special purpose electronic equipment. They are 
your guarantee of quality and trouble-free operation. 
Available in temperature compensating as well as 
guaranteed minimum value types. 


Here’s Why... 


e@ Small size saves valuable 
space... makes better 
design possible. 


eGreater mechanical 
strength assures a more 
rugged assembly... 
speeds up production, 


e@ A wide line of capacities 
from 2MMF to 30,000 


MMF provide design 
flexibility. 


@ 1000 working volt stand- 
ard...many types with 
working voltages up to 
6009 V.D.C. 


e Every DISCAP is 100% 
tested for capacity, 
leakage resistance and 
breakdown. 





Send for technical data and 
specifications on RMC DISCAPS 


RMC 
DISCAPS, 


+ the right 
way fo say 


CERAMIC 
CAPACITORS 


RADIO MATERIALS CORPORATION 


GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND 
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MAKE IT A 


BETTER 


JOB 
wr UNIVERSAL 


PORCELAIN 
INSULATORS 


The high dielectric and physical strength of porcelain 
resists hot electrical arcing, extreme temperatures, 
moisture, fumes and chemicals. Combine these advan- 
tages with Universal's ability to produce porcelain 
pieces that meet exact design requirements — any 
shape or size, with close tolerance dimensions and 
uniform body — you have an insulator that will add 
to the performance and service life of the electrical 
unit. Whether your insulator requirements call for com- 
plex or simple design, long or short run, a Universal 
engineer will be glad to offer helpful suggestions and 
recommendations on your next job. 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 









ee 


FREE... latest Data 


on Problem-Solving 


SET SCREWS 


If you have puzzling set screw problems, 
check off below, the special type Setko Set 
Screws that seem to fit your need. Bulletins 
on these will be supplied. 


SPECIAL TYPES 


Increased Holding 
Power NU-CUP 

Set Screws 
Hollow-Head Self- 
Locking IMPROVED 
ZIP-GRIP* 


Slotted-Head Self- 
Locking OFFSET 
Set Screws 


REGULAR SET SCREWS 


For prices and general set 
screw data check 


Cj New COMPLETE CATALOG 
No. 19. 





Write name and address in the margin 
of page, tear out and mail. Bulletins 
or catalog will be sent promptly... 
no charge or obligation. 


cee *Pat. Pending 


112 Main = Bartlett, yg a Suburb) 


ce uf ving ruzZ Ng oe 
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Eaton Mfg. Co.. Reliance Div., 50 
Charles Ave., S, E. Massillon, Ohio 

National Tube Co., Pittsburgh, Pa. 

Newport Steel Corp., Newport, Ky. 
(ADES) 

Revere Brass & Copper, Inc., 230 Park 
Ave., New York 17, N. Y. (T) 

Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (ABCDENST) 

Superior Steel Corp., Carnegie, Pa. 
(ADNS) _ (Spring) 

Tennessee Coal & Iron Div., U. S. Steel 
Corp., Fairfield, Ala. 

U. S. Steel Corp., 2109 Carnegie Bldg., 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Allegheny Ludlum Steel Corp., Henry W. 
Oliver Building, Pittsburgh 22, Pa. 
Newport Steel Corp., Newport, Ky. 
(Silicone) 
. 8. Steel Corp., 2109 Carnegie Bldg., 
Pittsburgh 30, Pa. (B-AC) 


STRAIN RELIEFS. See Grips and 
Clamps, Strain Relief 


STRIPPERS, WIRE 


Artos Engineering Co., 2741 S. 28th, Mil 
waukee 46, Wis 
High Speed Hammer Co., Inc., 309 N 
Morton, Roehester 21, N. 
Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Tl. 
Rush Wire Stripping Div., Eraser Co., 
1060 S. Clinton, Syracuse 4, N. Y. 
Wenco Mfg.. 1136 West Hubbard, Chi 
eago 22, Il. 

Wire Stripper Co.. 1729 Eastham Ave. 
East Cleveland 12. Ohio 

Wybar Electrenics Inc., Syracuse 1, N. Y 


STRIPPING COMPOUNDS. See Cleuning 
Compounds, Metal. 


STRIPS, SLeoKs and BOARDS, 
TERMI 


senate Products, Inc., 2100 Pax 
ton, Harrisburg, Pa. 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass 

Burndy Engineering Co., Inc., Norwalk 
Conn 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Dene Gree Co., 210 E. Sixth, Dayton 2 

hio 

Federal Telephone and Radio Corp., 199 
Kingslasid Rd., Clifton, N. J. 

Jones Div., Howard B., Cinch Mfg. Corp.. 
Chicago 24, Ill. 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Soreng Products Corp., 955: Soreng Ave. 
Schiller Park, NL 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J 

United Manufacturing & Service Co., 409 
S. 6th, Milwaukee 4, Wis. 

U. S. Gasket Co., Camden 1, N. J. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Limit (Rotary Cam & 
Gear) (Ww) 
Magnetic (C) 
Mercury (D) 
Pressure (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (R) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 


Puch Button Snan 
(Toggle, Slide, Rotary) (P) 


Remute Control (R) 
Selector (Rotary Tap) (Ss) 
Through-Card (Snap) (T) 
Coaxial (vu) 
Motor Speed Control (Vv) 


(See also Circuit Breakers, Push Button 
Stations; Controllers, Motor; Relays 
Timers) 


Acro Manufacturing Co., Columbus 16 
Ohio (B) 

Adama & Westlake (Co., Elkhart, Ind 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. (CDGHR) 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

Arrow-Hart & Hegeman Electric Ce., 107 
Hawthorn, Hartford 6, 

(ACDHKMPRT) 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. (GR) 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill. (HLNR) 
Automatic Switch. Co., 303 Lakeside Ave., 

Orange, N. J. (CHR) 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Ps. 
(ADEGJIRW) 

Bristcl Co., Waterbury 20, Conn. (ADEF- 
WPRS) 

Capitol Machine Co., 36 Balmforth Ave., 
Danbury, Conn. (NP) 

Cherry Electrical Products Corp., 3089 
Skokie Valley Rd., Highland Park, Ill. 
(B) 

Clare & Co., C. P., 3101 W. Pratt Blvd., 
Chicago 45, Til 

Comar Electric Co., 3349 W. Addison 
Chicago 18, Ill. (N) 

Control Products, Inc., 306 Sussex, Har- 
rison, N. (B) 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. (G) 








Crouse-Hinds Co., Syrac 

pipe sv) yracuse 1, 
enison g. Co, R. B., 1 

pike -Cleveland 18,  Ohte 63 Gt. Clatr, 
mco-Gray Co., 210 KE. ’ 

7 nto (G) Sixth, Dayton 2, 
urakoo ne., Elkhart, Ind. (Dp) 

Eagle Signal ‘Corp., 202 

eit (Ga 20th, Moline 1, 
ison, Inc., Thomas A., Inst 

—. a. Vow Orange, . Div., 
ectro-Snap Switch and Mf 
W. Lake, Chicago 24, ase” at 

Fasco Industries, Inc., 100 Au 
Rochester 2, N. Y¥. (KJO) ome. 


N. Y. 


Federal Telephone and Radio 
Kingsland Ra. Cliften, ‘N Fri gM 
Fenwal, Inc., 19 Pleasant, 


Ashland, Mass, 


(F) 
Ferrod Mfg. Co., A Sub. of F 
605 N. River, Batavia, til. (Mm) Corp. 
Furnas Electric Co., 1024 McKee, B 
ott tl (ABCEFLO) - 
- ontrols Inc., 8 aon 
ant Geanse. N. J. (FG voces Pies, 
emco ectric Co., 25681 Ww. 
Road, Detroit 19, Mich. (W) 6 Mile 
General Electric Co., Apparatus Sales Div 


Schenectady 5, N. Y. 

MNOPRSTT'V) (ABCDEFGHIE- 

Guardian Electric, 1627-3 w. 
Chicago 12, Ill. (CFGHN) Walnut, 

Haydon Mfg. Co., Inc., 2536 Elm Tor- 

x Coan. (Q) . 
einemann Electric Co., 99 
ton, N. J. (O) Foun. Si- 

Hetherington, Inc., Sharon Hill, Pa (P) 

International Register Co., 2620 W. Wash- 
ington BRlvd.. Chieago 11. Tl. (q) 

Joy Manufacturing Co., leary W. Oliver 
Bldg.. Pittsburgh 2: 

com Porcelain Co., Knoxville 1, Tenn 
(P ” 

Leland, Inc., G. H., 123 Webste vtor 
2, Ohio , Sayan 

Mallory & Co., Inc., P. R., Ind 
6, Ind. (GNPS) hanepetto 

Master Appliance Mfg. Co., Bridge & 
Ontario. Racine, Wis. (KP) 

Mechanical Industries Postorien Co., 
Ash, Akron 8, Ohlo 

Merroid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. (ABCDEFJ) 

Micro-Switch Div., Minneapolis-Honeywell 
Regulator Co., Freeport, Til. 
(BDFLOPS) 

National Acme Co., 176 E. 13st, Cleve- 
land 8. Ohio (BP) 

Ohmite Mfg. Co., 3613 Howard, Skokie, 
Til. (8) 

Pass & Seymour, Inc., Solvay Station 
Syracuse 9, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill. (P> 

R-B-M Div., Essex Wire Corp., Logans- 
port, Ind. 

Revere Corp. of America, Wallingford 2, 
Conn. (A) 

Rhodes, Inc., M. H., Hartford, Conn. (G) 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. (PT) 

Robertshaw Thermostat Div.. Robertshaw- 
hoa Controls Co., Youngswood, Pa. 
( ) 

Soreng Products Corp., 9551 Sereng Ave., 
Schiller Park, Ill. (BE) 

Spencer Thermostat Div. of Metals & 
Controls Corp., 109 Forest, Attleboro, 
Mass. (EF) 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa. (P) 

Struthere-Dunn, Inc., Lamb’s Rd, Pit- 
man, N. J. 

Switcheraft, Inc.. 1328 N. Halsted, Chi- 
cago 22, Ill. (N) 

Torq Engineered Products, Inc., Bedford, 
Ohio (V) 

Unimax Switch, Div. W. Maxson Corp., 
460 W. 34th, New York’ i AR 

United Electric Contrels Co., 93 School, 
Watertown, Mass. 

United Manufacturing and Service Co., 
409 S. 6th. Milwaukee 4, Wis. (G) 
Ward Leonard Electric Co., 34 South, 

Mount Vernon, N. Y. (CGHOR) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. (ABCDEFGHLOPS 

Zenith Electric Co.. 152 W. Walton, Chi- 
cago 10, Ill. (HR) 


SYNCHROS. See Servomechanisms. 


TACHOMETERS 


Bristol Co., Waterbury 20. Conn. 

General Electric Co., Apparatus Sales D‘v.. 
Schenectady 5, N. Y. 

Ideal Industries, ya 1008 Park Ave., 
Sycamore. Ill. - 

Reliance Electric & Engineering Co., 105 
Ivanhoe Rd., Cleveland 10, Ohio 

Veeder- Root, a Hartford 2, Conn, 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 

National Band & Tag Co., Dept. 9-811, 
Newport, Ky. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 


TANTALUM 


Fansteel ‘Metallurgical Corp., North Chi- 
eago, Il. 

Mallory & Co., Inc., P. R., Indianapolis 6 
Ind. 


TAPE. ADHESIVE and COIL 
FASTENING 

Armstrong Cork Co., 7009 Ingersol, Lan- 
caster, Pa. 

Connecticut Hard Rubber Co., 413 East, 
New Haven, Conn. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 8, Mo. 








To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 263. 
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Engineering esting 
as a Design Tool 


The series of twelve articles (see titles be- 
low) which were featured in EL&crricaL 
MANUFACTURING as part of a planned editorial 
program have been brought together in a Com- 
bined Reprint of 76 pages. These articles cover 
major phases of instrumentation useful in prod- 
uct development, or in specifying product per- 
formance and maintaining quality level. 


CONTENTS 


Engineering Testing in the Small Plant 
December 1948, page 106 
Instruments for Measuring Sound and Vibration 
March 1949, page 108 
How to Use the Oscilloscope as a Design Tool 
July 1950, page 98 
Testing Coils for Shorted Turns 
November 1950, page 113 
Speed-Torque Curves on an Oscilloscope 
September 1950, page 112 
Shock Testing in Design 
March 1950, page 113 
High-Speed Photography as a Design Tool 
November 1951, page 120 
Testing Motor Insulation 
September 1951, page 128 


Eliminating Radio Interference from R-F Power 
Equipment 


— 
V2 
Wo 


October 1951, page 13 
Environmental Testing of Components Need 
Not Be Expensive May 1952, page 118 
What Do Instruments Indicate? 
February 1952, page 97; March, page 86 
Vacuum Tube Voltmeters in Engineering Design 
October 1952, page 133 


e Booklet is 84x11, printed on heavy paper and saddle 
stitched. Each article is reproduced in complete form 
with all original illustrations, tables and text. For an 
annotated list of these referenées giving a brief- abstract 
of each one see the bibliography appearing in ELec- 
TRICAL MANUFACTURING for October 1952, page 346. 


Copies of this 76-page booklet are available at $2.50 
each on requests accompanied by remittance. (Add 3 
per cent sales tax for New York City deliveries.) Price 
includes postage. Send orders with remittance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 
For further information on this and other Combined 


Reprints available see “Feature Article Reprints” start- 
ing on page 262, 








THE PACKAGING INDUSTRY, 
TOG, RELIES ON 


CONTROLS 





UE Type E46 
Model 62 Thermostat 


The development of self-service departments virtually de- 
manded the use of transparent bags —of cellophane, pliofilm, 
polyethylene and similar materials. But making containers 
from these materials created a problem: how to seal the 
folds accurately, quickly and permanently? 

Simplex Packaging Machinery, Inc., solved this problem 
with heat sealing. It developed an exclusive, adjustable stop- 
and -seal cycle that assures dependable sealing of every bag, 
no matter what type or size. 

United Electric’s Type E46 Model 62 Thermostat, devel- 
oped especially to solve Simplex’s problem, provides the 
critical temperature control required in this cycle. It helps 
eliminate pin holes and burnt spots, and assures longer, 
stronger seals. 

United Electric manufactures a wide line of standard con- 
trols that are used in aircraft fuel purging systems, paper 
mill machinery, diesel engines, milk pasteurizers, room air 
conditioners and in countless other applications. 

Special controls can be adapted from standard models, 
or can be custom-built by United engineers working in 
cooperation with your own product development engineers. 

Write today for information on the complete line of 
United Electric controls. 


Standard and special thermostats and pressure switches 


UNITED ELECTRIC CONTROLS CO. 
93 School Street, Watertown, Mass. 
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DRAWING 


TAPPING 


aT off the press. 
DAVEN’S New Resistor Catalog 


Aiton s 3 


| 


ONE STOP 


PIERCING ey a eel he] 


FREDDY 
FEDERAL SAYS: 


A little bit here and a little 
bit there is a little bit in 
efficient! Lets get a// those 
jobs pinpointed at FEDERAL 
ond save time, trouble, and 
Ce eel ae 


BLANKING 


WRITE TODAY! 


Tell us where to send these 
ROPER OSls Mr re aulela ct cols 
welt 

And when you're writing, 
s the specs 
ob com- 


not send 
ob heel lus, 


p? We'll send you 


n with no strings 

TOOL AND MANUFACTURING CO. 

3608 ALABAMA AVE, (ST. LOUIS PARK) 
MINNEAPOLIS, MINNESOTA 

STAMPINGS IN SMALL QUANTITIES” 


a) a 


eu Cate Lilt? 


j 


COL ae hie l 


r 
j 


Sea tae Le 


WIRE 


\ 


RESISTORS 


WOUND 


Complete application data on all types of 


RTT Mattie Le ee 


charts 


ites 
aaa Lis 


New and data on Resistance 
wii Units 


Sealed and Encapsulated types 


Ratings, Miniature 


TCC Ch MC Me Cm ta DY 


“DAVEN= 


176 Central Ave., Newark 4, New Jersey 


WORLD'S 
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MANUFACTURER OF ATTENUATORS 


STAMPING SERVICE: 


Insulation Manufacturers 


Corp., 
Washington Blvd., 


565 W. 
Chicago 6, Ill. 


| Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

| Mitchell-Rand Insulation Co., Inec., 51 

} Murray, New York 7 Y. 

; Tape Corp., New Brunswick 

j a 

| Van Cleef Bros., Inc., 7800 Woodlawn 

| Ave., Chicago 19, Il 

| TAPE, INSULATING. See Fabrics, In- 

| sulating; Sleeving and Tape, Asbestos, 

| Tape, Friction and Splice; VFape & 

| Sheeting. 

| TAPE, FRICTION and SPLICE 


| Chase & Sons, Inc., Randolph, Mass. 


Connecticut Hard Rubber Co., 413 East, 
New Haven, Conn. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il. 
Irvington Varnish & Insulator, Div. of 


Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. 
Sapo e, Box 60, New York 16, 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., 
Murray, New York 7, N. . 

U. 8. Rubber Co., Rockefeller Center. 
New York 20, N. Y 
Van Cleef Bros., 
Chicago 19, Ill. 


TAPE, MICA. See Mica. 


Inc., 51 


7800 Woodlawn Ave., 


TAPE and SHEETING, SYNTHETIC 
RESIN 

Asbestos Textile Div., Raybestos-Manhat- 

| tan, Inc., Manheim, Pa 


Chase & Sons, Inc., 
Connecticut Hard 
New Haven, 


Randolph, Mass. 
Rubber Co., 413 East 
Conn. 


Continental-Diamond Fibre Co., Newark 
13, Del. 

du Pont de Nemours & Co., Inc., E. 1., 
Plastics Dept., 350 Fifth Ave., New 
York 1, N. Y. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

| Insulation Manufacturers Corp., 565 W 


| THERMAL SWITCHES. 


Washington Bivd., Chicago 6, Ill. 
Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co. 
9 Argyle Terrace, Irvington 11, N. J 
Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J. 
New Jersey Wood Finishing Co., Electrica) 
Insulation Dept., Woodbridge, N. 
U. S. Gasket Co., Camden 1, N. J. 


TAPE, MAGNETIC RECORDING 
See Magnetic Recorder Cemponents 
TAPES, MEASURING 

Keuffel & Esser Co., Hoboken, N. J 

TELEPHONES 


Crouse-Hinds Co., Syracuse 1, N. Y. 
Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Ill. 
National Pneumatic Co., Inc., 
Cabot Div., Boston 19, Mass. 


Holtzer 


TEMPERATURE CONTROLS 


See Controls, Pressure and Temperature 
Relays; Switches ; Thermometers 
Thermostats. 


TERMINAL, BLOCKS. See Strips. 


TERMINALS. See Lugs and Terminals 


TESTING CHAMBERS. See Chambers 
Test 


TESTING 


ments 


INSTRUMENTS. See Instru 


See Switches 


THERMISTORS 

Carboloy Dept. of General Electric Co 
11109 E. 8 Mile Road, Detroit 32, 
Mich 

THERMOCOUPLES 

Baker & Co., Inc., 113 Astor, Newark 5 
N. J 

Bristol Co., Waterbury 20, Conn. 


General Electric Co., 
Schenectady 5, N. 
Hoskins Mfg. Co., 4445 Lawton Ave., De 


Apparatus Sales Div. 


troit 8, Mich. 

Revere Corp. of America, Wallingford 2 
Conn 

Rockbestos Products Corp., New Haven 4 
Conn. 


Thermo Electric Co., 109 Fifth, Saddle 
eaves Township, Rochelle Park P. 0O.. 
J 


Siete Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 
Wheelco Instruments Div., Barber-Colman 

Co., 1203 Rock, Rockford, Ill. 


| THERMOMETERS 


Bristol Co., Waterbury 20, Conn. 
Edison, Inc., Thomas A., Instrument Div. 
Dept. 58, West Orange, N. J. 
TAGliabue Instruments Div., Weston Elec 
trical Instruments Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 
Weston Electrical Instrument Corp. 614 
Frelinghuysen Ave., Newark 5, Z. 
Wheelco Instruments Div., Barber-Colmar 





Co., 1203 Rock, Rockford. Ill 


THERMOPLASTIC WIRE. See 


Cable, Insulated. Wire and 


THERMOSTATIC BIMETALS 


oye & Co., Inc., 118 Astor, Newark 5 
Brainin Co., C. S. 318 W 
a N. ¥ ashington, Mt. 
ristol Co., 153 Bristol 

20, Conn or Ba, Waterbury 
Chace Co., W. M., 1608 B 

troit 9. Mich ward Ave., Bo 
General Plate Div., Metals 

Corp., 49 Forest, ‘Attleboro, 77S Controle 
THERMOSTATS 
Acro Manufacturing Co., 


Columbus 16, 


Ohio 
American cae Thermostat Co 

Bronx. New York 60, N. Y. ecidiieaeen 
Barber-Colman Co., Dept. I, 120 ork 

Rockford, Ll S Rock, 
Bristol Co., Waterbury 20, Conn. 
Edison, Inc., Thomas A., . 


Instrum 
Dept. 53, Weat Orange, Be ae ant Dee. 
Fenwal, Inc., 19 Pleasant, Ashland, Mass. 
General Electric Co., Apparatus S 
Schenectady 5, N. Y. alee ate 
Mechanical Industries Production 
Ash, Akron 3, Ohio On, sf 
Mercoid Corp., 4227 W. Belmon 
Chicago 41, TIL. . am. 
Robertshaw Thermostat Div., 


Robertsh 
Fulton Controls Co., - 


Youngswood, Pa. 


Spencer Thermostat Div., Metals & Con- 
trols Corp., 109 Forest, Attleboro, Mass, 
Still-Man Co. 429-33 B. 1odth, New a 
t an Co., 4: 64th, Ni 
56 NY ew York 
Therm-O-Disc, Ine., 127 Crouse, Mans- 
field. Ohio 
Torq Engineered Products, Inc., Bedford, 


Ohio 

United Electric Controls Co., 98 School, 
Watertown, Mass. 

Westinghouse Electric Corp., 180 Mercer 
St., Meadville, Pa. 

Wheelco Instrument Div., Barber-Colman 
Co., 12038 Rock, Rockford, Ill. 


TIMERS, MOTOR 


Allen-Bradley Co., 


1316 8S. Second, Mil- 
waukee 4, Wis. 


Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn 

Automatic Temperature Control Co., Ine., 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

Cramer Co., Inc., R. W., Box 8, Center- 


brook, Conn. 
Dimco-Gray Co., 
Ohio 
oe Signal Corp., 


210 EB. Sixth, Dayton 2, 
202 20th, Moline 1, 


General! Electric Co., Agocnates Sales Div., 


Schenectady 5, 


Hansen Mfg. Co.. hen Princeton 8, Ind. 

Haydon Co., A. W., 234 N. Elm, Water- 
bury 20, Conn. 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn. 

Industrial Timer Corp., 131 Ogden, New 
ark 5 J. 


International Register Co., 2620 W. Wash- 
ington Blvd., Chicago 12, Ti. 

Mercoid Corp.. 4227 W. Belmont Ave., 
Chieago 41. Til 

Pennwood Numechron Co., 7249 Franks- 
town Ave., Pittsburgh 8, Pa, 

Richards, Milwau- 


Square D Co., 4041 N. 
kee 12, Wis 

Struthers-Dunn, Ine., Lamb’s Rd., Pit- 
man, N 

Ward Leonard Mestrle Co., 84 South, 
Mount Vernon, N. 

Westinghouse ilectric Corp., Gateway 
Center, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Zenith Electric Co., 152 W. Walton, Chi- 


cago 10, Il. 
TIME SWITCHES. See Switches. 
TOOLS, PORTABLE 


High Speed Hammer Co., Inc., 309 N. 
Norton, Rochester 21, N. Y. 

Keller Tool Co., Grand Haven, Mich. 
(Pneumatic) 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Nobur Manufacturing Co., 717 N. Victory 
Blvd., Burbank, Calif. (Hole Deburring 
Attachments) 

Scruggs Co., Loyd, 1022-32 N. Sixth, St. 
Louis 1, Mo. 


Ryerson & Son, Inc., Joseph T., Chicago, 
Til. 

Syntron Co., Homer City, Pa. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. (Terminal Tools) 

United States Steel Supply Div., United 


States Steel Corp., 208 8. La Balle, 
Chicago 4, Tl f 

Utica Drop Forge & Tool Co., Utica 4, 
N. Y. (Welding Tool) 


TRACING CLOTH, FILM and PAPER 
Bruning Co., Inc., Charles, 4700 Montrose 


Ave., Chicago 41, 
Eastman Kodak Co., Rochester 4, N. Y. 
Hoboken, N. J. 


Keuffel & Esser Co., 


TRANSDUCERS, PRESSURE 
Automatic Temperature Control Co., Inc., 


5234 Pulaski Ave., Philadelphia 44, Ps. 
Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L.I., N.Y. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMER HOUSINGS. See Cabi- 
nets. Sheet Metal 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 263. 
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19/32" d. 1%”, 2”, 


, ae 
o” and 3 fh 


* These unique Clarostat power resistors | 
can mount vertically above the chassis. 
Heat is quickly and safely dissipated in 
the open. Wire winding sealed in a 
ceramic tube. A great space-saver—and 
money-saver, too. * Literature, quota- | 
tions, delivery, schedules, on request. 


* Reg. U.S. Pat. Off. 


* 


Max. res.: 6000, 9000 
12,000 15,000 


ohms, respectively 


and 


CLAROSTAT MFG. CO., INC. tt aS 





Every gear buyer will be 
interested in this eight 
page folder entitled “A 
Precision InstrumentGear Prewsion Instrument Gear Costs 
Costs.” 


Every element of gear 
cost is discussed. Each 
operation in the produc- 
tion of the four grades 
of “Commercial” and the 
three grades of “Preci- 
sion” gears are evalu- 
ated in minutes of labor 
fordirectcostcomparison. 


6964 






MACHINE PRODUCTS, 
20458 U.S. 12 WEST 


Dexter "Sto - = 


Phones: Detroit, WO. 5-2399—Chelsea, GReenwood 2-179! 


INC. 


SEPTEMBER 1954 


Down-to-Earth Story of rh soe 
| 


AT, 


Upright Food Freezers - 

























The famous GIBSON Food Freezers, 
tops in food freezing conveniences, give 
their customers the best in power 
supply cords with special PHALO cord 
SPT-3. 

These 11 cu. ft. freezers feature fast, 
easy, dependable freezing and PHALO- 
cord provides certain, dependable 
power throughout a long, hard life of 
day-in day-out use! 

Join the “current” swing to PHALO- 
cords . . . and ask us about PHALO 
Color Cord-O-Nates . . . the fashion- 
styled line of color cords and cord sets. 








The GIBSON Food Freezers 
are products of The Gibson 


Refrigerator Company, 


Greenviile, Michigan. 


Ask For Your Copy of The 
New PHALO Catalog 


PHALO PLASTICS CORPORATION 
COMMERCIAL AND FOSTER STREETS, WORCESTER, MASSACHUSETTS 
Southern Plant: Monticello. Miss. 

Insulated Wire and Cables — Cord Set Assemblies 
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5 different mod- 


els for absolutely curately automatic 
uniform winding of shuttle brake is pro- 
toroids, filters, trans- vided. Direction of rotation 
formers, potentiometers and _ rheo- can be changed at any point. Spe- 
stats in layers or sectors. Infinitely ial machines for banked winding 
wire feeding adjustable during wind- of variable transformers are avail- 
ing for any desired spacing. An ac- able. 


REX RHEOSTAT bt 


BALDWIN .L 








See Stuko for 
NYLON MOLDINGS 


Because we've had many years experience in molding with 
this tough, shock and wear-resistant material. We have precision- 
molded countless thousands of fine gears, bushings, washers, 
skid blocks, rollers, rivets, etce., in our complete and most modern 
plant. 


Sinko also molds all other thermoplastic materials with 
equal precision and care; and the many leading manufacturers 
we serve today attest to our ability to accurately produce the 
most intricate injection molded products, and metal-plastic 
assemblies. 


We have facilities for molding ports ranging in size from 


‘ 
5 
a 
4 
t 
a 
a 
a 
t 
5 
8 
£ 
a 
a 
A 
! 
t 
t 
5 
a 
8 
a 
‘ 4 to 60 oz. . . . be sure to call on us for your needs! 
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TRANSFORMERS, FLUORESCENT 


BALLAST. See Fluorescent Lamp Aurx- 
iliaries. 


TRANSFORMERS, INSTRUMENT 
CURRENT 


Acme oo Corp., 359 Water, Cuba, 
N 


Chicago Standard Transformer Corp., Div 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, Ill. 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill 


Dano Electric Co., 93 Main, Winsted, 
Conn. 
Electran Mfg. oo. 1901 Clybourn Ave., 


Chicago 14, \ 
Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 
Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. a 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
General Transformer Co., 18240 Harwood 
Ave . Homewood, IIl 
Keystone Products Co 
City, N. J. 
Raytheon Mtg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
os > es Co., 4633 W. i6th, Culcago 
0, a 


904-€ 23rd, Union 


Standard Transformer Co., Warren, Ohio 

Trenton Transformer Corp Box 568-E, 
Trenton, N. J. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 


614 
Frelinghuysen Ave., ; 


Newark 5, N. J 
TRANSFORMERS, POWER CIRCUIT 


Acme Electric Corp 359 Water, Cuba, 
ee 


Chicago Standard Transformer Corp., Div. 


of Essex Wire, 3501 W. Addison, Chi 
cago 18, Ill 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, Tl. 

Dano Electric Co., 93 Main, Winsted 


Conn. 
Electran Mfg. Co., 1901 
Chicago 14, Ill. 

Freed Transformer Co., Inc., 1736 
field, Brooklyn (Ridgewood) 27, >} ; 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
General Transformer Co., 18240 Harwood 
Ave., Homewood, III. 
Hevi Duty Electric Co., 

Wisconsin 
Hindle Transformer Co., Inc., 40 Woods 


Clybourn ‘Ave. 


Weir 
N 


Milwaukee 1 


Church Rd., Flemington, N. J. 
Jeffries Transformer Wiv., Leach Corp.. 
1710 E. 57th, Los Angeles 58. Calif. 
Kenyon Transformer Co., Ir 840 Barry 

New York 59 N. Y¥ 
Keystone Products Co., 904-¢ Union 


City, N. J. 
Moloney Electrie Co., 5390 Bircher Blvd.. 
St. Louis 20. Mo. 

Nothelfer Winding Laboratories, 11 
marle Ave., Trenton 3, N. J 
Ravtheon Mfg. Co.. Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
oe Electric Co., 4633 W. 16, Chicago 50, 

l 


Albe- 


Standard Electrical Products Co., 2240 E. 
Third, Dayton, Ohio 
Trenton Transformer Corp., 568-E 
Trenton, N. J. 

United Transformer Co., 150 Varick, New 
York 13, N. Y. 

Wagner Electrical Corp.. 6454 


Box 


Plymouth 


Ave., St. Louis 14, Mo 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 


Pittsburgh 22, Pa. 


TRANSFORMERS, RADIO CIRCUIT 


Acme Electric Corp Water Cuba, 
N & 

Audio Development Co., 2833 13th Ave. 
So., Minneapolis, Minn. 

Chicago Standard Transtormer Corp., Tis 
of Essex Wire, 3501 W. Addison, Chi 
eago 18, Ill 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, Tl. 

Dano Electric Co., 93 Main, Winsted 
Conn, 

Electran Mfg. Co., 1901 Clybourn Ave.. 
Chicago 14, II. 

Epeo Products, Inc.. 2500 Atlantic Ave 
Brooklyn 7, N. Y 

Federal Telephone and Radio Corp., 199 


Kingsland Rd., Clifton, N. J. 
Freed Transformer Co., Ine. ,« 1736 Weir 
field, Broaklyn (Ridgewoed; 27. N. ¥ 
General Transformer (o., 18240 Harwood 


Ave., Homewood, II! 

Hindle Transformer Co., Inc.. 40 Woods 
Church Rd., Flemington, N. J. 
Ketay Manufacturing 555 Broad 


Corp. 

way, New York 12. N Y 

Keystone Products Co., 904-6 23rd, Union 
City, N. J. 

Moloney Electric Co., 5390 Bircher Blvd... 
St. Louis 20, Mo. 

Nothelfer “Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3. N. J 


Sola amt Co., 4633 W. 16th, Chicage 
50, ‘ 

Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 

Torwico Electronics, Inc., 965 Freling- 
huysen Ave., Newark 5, N. J. 

Trenton Transformer Corp., Box 568-B. 


Trenton, N. J. ae 
United Transformer Co., 150 Varick, New 
York 13, N. Y. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Acme Electric Corp., 359 Water, Cuba, 
a = 

Comar Electric 
Chicago 18, . 
Electran Mfg. Co., 
Chicago 14, Til. 


Co., 3349 W. Addison, 


1901 Clybourn Ave. 





Freed Transformer ©o., Inc.. 172 y 

pila, Brooklyn (Ridgewood) "23" ve 
ev uty Electric ; Waukee 1 
Wieenn Co., Milwaukee 1, 


Raytheon Mfg. Co., Equipment § 


sans Hat eae, Waltham 6a 

Third, Dayton, Ohio , 2240 B 
— Electric Co., 83 Laurel, Bristol, 
TRANSISTORS. See 


Semi-Con Auctors. 


TUBES, CATHODE RAY 


Du Mont Laboratories, Inc., 

Bloomfield Ave., Clifton, 
General Electric Co., Apparat 

Schenectady 5, N. y on. 
Water , : > 

ate - Products Co., Inc., Philadelphia 


25, 


Allen B., 7 
N. J 760 


TUBES, ELECTRON (Industrial) 
Amperite Co., Inc., 561 

York 12, N. ¥ 
Electrons. Inc., 12 


Broadway, New 


7 Sussex Ave, Newark 
» Nw. dd, 
Federal ‘telephone and Radio Cor 
\ < orp. 
Kingsland Rd., Clifton, N. J” '% 
General Electric Co., Apparatus Sales Pp 
Schenectady 5, N. Y . 


Ravtheon Mfg Co., Equipment Sales D 
Dept. 6120-EM, Waltham 54 Mase m. 
Victoreen instrument % 3800 Perkins 
Ave., Cleveland 14, Ohio ; 

Westinghouse Electric Corp., Gat 
Center, Bldg. No. 3, 401 Liberty Aver 
Pittsburgh 22, Pa. ‘ 

TUBES, METALLIZED GLASS. See 
Glass. Technical. 

TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 

TUBES, THERMOCOUPLE 

bristol Co., Waterbury 20, Conn 


Kanthal Corp., 3 
Conn 


Stupakoff Ceramic & Manufacturing Co., 
Latrobe, Pa 


Amelia Place, Stamford, 


TUBING. ALUMINUM. 


See Aluminum, 
TUBING, BRASS, BRONZE and CoP. 
PER. See Brass, Bronze and Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL 
See Laminated Metals 


TUBING, MICA. See 


Mica. 


TUBING, NICKEL and NICKEL ALLOY 

American Brass Co., Waterbury 20, Conn, 

Chase Brass & Copper Co., Waterbury 20, 
Conn 


General Plate Div., Metals an’ Controls 
Corp., 49 Forest, Attleboro, Mass. 
International Nickel Co., Inc., 67 Wall 
New York he) Ee 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

TUBING, PAPER 

Accurate Paper Tube Co, 804 N. Peoria, 
Chicago 22, Il. 

Cleveland Container Co., 6201 Barberton 


Ave., Cleveland 2, Ohio 

Continental-Diamond Fibre Co., Newark 
13, Del 

Niemand Bros., Inc., 37-05 Thirty-Fifth 
Ave., Long Island City 1, N. Y¥ 

Paramount Paper Tube Corp., 
ette, Ft. Wayne 2, Ind. 
Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, IIL. 

Stone Paper Tube Co., Inc., 900-922 
Franklin, N.E., Washington 17, D.C. 


612 Lafay- 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING and SLEEVING, BRAIDED 
FABRIC. (Textile or Glass-F ibre treateé 
with lacquer, varnish or synthetic resin.) 

Bentley, Harris Mfg. Co., 1205 Barklay, 
Conshohocken, Pa. 

Brand & Co., Inc., William,Dept. EM, 
North & Valley, Willimantte,* Conn. 


Continental-Diamond Fibre Co., Newark 
13. Del 4 
Corning Glass Works, Corning, N. LY. 
Iusulatuuon and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. i 
Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. 


Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. 4 
Natvar Corp., 207 Randolph Ave., Wood- 


bridge, N. J. iE 
Thompson Fiber Glass Co., H. I., 1733 
Cordova, Los Angeles 7, Calif 
Varflex Sales Co., Inc., 309 N. Jay, Rome, 
RE 


Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


TUBING and SLEEVING, EXTRUDED 
PLASTIC 


Brand & Co., Inc., William. Dept. 
North & Valley, Willimantic, Conn 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis, 3, Mo i > 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6. Il. 


EM, 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 263. 
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Try thig 
On your 
recorder! 


Model 745 
4),"' Semi-Flash 





















Famous names choose 
Burlington for consistent 

quality and prompt service. 
Burlington offers the widest range 
of VU meters—from 1%” to 
42" ina variety of case 
materials and styles including 
bakelite, metal, hermetically 
sealed and sealed ruggedized. 
Square, Round, Rectangular and 
Fan-shaped. Standard meters 

of every description. “If you 


WRITE FOR CATALOGUE NI don’t see it —ask for it’’— 


Shows cases, ranges, prices 


BURLINGTON INSTRUMENT COMPANY rot 


125 N. Third Street, Burlington, lowa 





CUSTOM BUILT TO-SPECIFICATION 





DYKEM 
$0442 0 ee 


Steps Loases- - 


Popular package is 
8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for - 
plying right at bench: 
metal surface ready for 
layout in a few minutes. 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 

prevents metal glare. In- 

creases efficiency and 
accuracy. 


pres see! Bie Write for sample 


" Withest on company letterhead 


= te == THE DYKEM COMPANY 
2303F North 11th St. e St. Lovis 6, Mo. 












Identify Wires Permanently 


Easy tc apply, replaces obsolete string 
and paper identification methods. 


* Aluminum, steel, brass, 
or zinc. 


* Big variety, all styles 
and sizes. 

¢For aircraft, radio, 
telephone, motor and 
generator manufacture, 
etc. 


Free Samples and 
Literature Upon Request. 


NATIONAL BAND & TAG CO., Dept. 9-849, Newport, Ky. 
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‘al Triple “M” makes 


Precision Molded Components 
for Top Names in the Motor Industry 


BRUSH HOLDERS AND COMMUTATORS 


s es 
Midwest Holding 
AND MANUFACTURING COMPANY 


4630 W.-Fullerton Avenue 
Chicago 35, Ilinois 
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Available 
through 


HOLO-KROME 


Authorized 
Industrial 
Distributors 


VN sa’ 4 


~ 


~ 


©@ Meets all Closs A requirements 
® Dielectric strength — 300 volts per mil 
® Tensile strength — 13,000 Ibs./sq. in. 


© Density: 1.30-1.35 


® Thicknesses from .005 to .030” 
® 100% rag stock paper 
® No sizing or fillers used 


® “Glazed roll” finish — others available 


® Can be combined with other materials 
* Available in rolls, sheets or coils 


ee ee 


Write for literature and tree somple 


COTTRELL PAPER COMPANY 


ase St., Fall 


Representatives everywhere 


River, 


@ HARTFORD 10, CONN. 
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ELECTRICAL 
INSULATING 
ated) 





Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge. N. J. 
Phalo Plastics Corp., Commercial & Fos- 

ter, Worcester 8, Mass. 
oe Corp. of Pennsylvania, Reading, 


a. 
Rogan Brothers, 3027 N. Monticello Ave., 
1 


Stokie, 
—— Sales Co., Inc., 309 N. Jay, Rome, 


TUBING, STEEL. See Steel. Commercial 
Grades and Forms. 


TUNGSTEN (See also Contacts) 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


UNDERCUTTERS, MICA. See Mica Un- 
dercutters. 


VACUUM PUMPS. See Compressors & 
Pumps. 


VACUUM TUBES. See Tubes, 
Ray; Tubes, Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 

Automatic Switch Co., 
Orange, N. J. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 


Cathode 


393 Lakeside Ave., 


Barber-Colman Co., Dept. I-1203 Rock, 
Rockford, Ll. 
Bristol Co., Waterbury 20, Conn. 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. 2 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Il. 

Skinner Electric Valve Div., Skinner 
Chuck Co., 108 Edgewood Ave., New 
Britain, Conn. 


ao 956 Beardsley Ave., Akron 
Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


VARNISHED FABRICS. See Fabrics, In- 
sulating. 


VARNISHES, COMPOUNDS and 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bakelite Co., A Division of Union Carbide 

Carbon Corp., : Madison Ave., 


New York 17. N. 
eee C., Box 115. 
N. J. 


Borthig Co., Inc., 
East Rutherford 3, 

Brand & Co., Inc., William, Dept. EM 
North & Valley, Willimantic. Conn. 
Dow Corning Corp., Dept. AEI-20, Mid- 

land, Mich, (Silicone) 
du Pont de Nemours & Co., Inc., E. I. 
Finishes Dept.. Wilmington 98. Del 
Durez Plastics & Chemicals, Inc., 1309 
Walck Road, North Tonawanda, N. Y. 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator, Div. @ 
Minnesota Mining & Manufacturing ©e,. 
9 Argyle Terrace, Irvington 11, N. 
Mica Insulator Co., Schenectady 1, N. z 
Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 
Mitehell-Rand Insulatien Ory Inc., 5) 
Murray, New York 7, N. 
Westinghouse Electric me Gateway 
Center, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 
—., — Inc., 117 26th, Brooklyn 
9 rv 


VARNISHES, FINISHING. See Lacquers, 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 
V-BELTS. See Drives, Belt. 
VIBRATORS 


Aerovox Cerp., New Bedford, Mass. 
——- Television & Radio Co. , St. Paul 


Minn 
Bristol Co. Waterbury 20, Conn. 
> Co., Inc. P. R., Indianapolis 
» Ind. 


VIBRATION TEST MACHINES 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


VOLTAGE REGULATORS. See Regula- 
tors, Voltage; Transformers, Variable 
Voltage. 


VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings and 
Bushings. 


WASHERS, FLAT. See Fasteners 


WAXES and COMPOUNDS 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madi 
New York 17, N. Y. mm on. 

Riwax Corp., 3445 Howard, Skokie, I. 
Dow Corning Corp., Dept. AEI-20, Mia- 
land, Mich. 

General Electric Co., 
Plastics Ave., Pittsfield, Mass, 

Insulation and Wires, Inc., $435 Chou- 
teau Ave., St. Louis 3, Mo 

Mica Insulator Co., Schenectady i.e. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

Zophar _ — Inc., 117 26th, Brooklyn 


2, N 


WEDGES and PEGS, ARMATURE 


Insulation and Wires, oe 3435 Chouteau 
Ave. St. Louis 3, 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il. 

Mica Insulator Co., Schenectady 1, N. Y., 

Mitchell-Rand Insulation Coe., Inc., 51 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 


General Electric Co., Apparatus Sales Diy., 
Schenectady 5, N. Y¥. (Arc) 

Mullenbach Electrical Manufacturing Co., 
2300 EB. 77th, Los Angeles 58, Calif. 

Revere Copper & Brass Inc., 230 Park 
Ave.. New York 17. N. 

Utica Drop Forge & Tool Corp., Utica 4, 
N. ¥ 


Chemical Div., 1 


Westinghouse Electric Corp., P.O. Box 
2025 Buffalo 5, N. Y¥. (Flexarc) 


WELD NUTS. See Fasteners. 


WHEELS, BLOWER 


Master Appliance Mfg. Co., Bridge & On- 
tario, Racine, Wis. 

Torrington Manufacturing Co., Torrington, 
Conn. 


WIRE and CABLE, BARE 

Alloy Metal Wire Div., H. K. Porter 
Co., Inc. of Pittsburgh, Prospect Park, 
Pa. 

American Brass Co., Waterbury 20, Conn. 

American Steel & Wire Div., U. 8S. Steel 
Corp., Rockefeller Bldg., Cleveland 18, 
Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. 

General Electric Co., Construction Mate- 
tials Div., Bridgeport 2, Conn. 

Page Steel & Wire Div., American Chain 
& Cable, Monessen, Pa. (Stainless or 
Carbon Steel Armature Bending) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind. 

Roebling’s Sons Co., John A., Sub. of 
Colorado Fuel & Iron Corp., Trenton 
2 a. 2 

Rome Cable Corp., Rome, N.Y. 

Ryerson & Son, Inc., Joseph T., Chicago, 
Tl. 


WIRE and CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (Cc) 
Thermoplastic (T) 
Coaxial Cable (X) 

Alden Products Co., 1125 N. Main, Brock- 

ton 64, Mass. 
American Phenolic Corp., 1830 8. 54th 


Ave., Chicago 50, Tl (X) 

American Steel & Wire Div., U. 8. Steel 
Corp., Rockefeller Bldg., Cleveland 18, 
Ohio 

Anaconda Wire and Cable Co., J Broad- 
way, New York 4, N. Y. (ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 

Brand & Co., Inc., William, Dept. EM, 
North & Valley, Willimantic, Conn. (T) 

Carol Cable Co., Div. of Crescent Co., 
Inc., Pawtucket, R. I. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (BCX) z 

Chester Cable Corp., Chester, New York 
(TX : 

Cunieh Wire 2. ‘ ina. 50 Church, New 
York 7, N. ( 

Essex Wire om. Fort Wayne 6, Ind. 
(BT) 


Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. (TX) 
General Cable Corp. , 420 Lexington Ave., 
New York 17, N. 
General Electric Co., “Construction Mate- 
rials Div., Bridgeport 2, Conn. (ABCX) 
Hitemp Wires, Inc., 26 Windsor Ave., 

Mineola, N. ¥. (T) 

Lowell Insulated Wire Div., Overlakes 
Corp., 171 Lincoln, Lowell, Mass. (BT) 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. (TX) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind. (ABCTX) 

Riverside Manufacturing and_ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. be 

Rockbestos Products Corp., New Haven 4. 
Conn. (AT) 

Roebling’s Sons Co., John A., Sub. of 
Colorado Fuel & Iron Corp., Trenton 
ee eS 

Rome Cable Corp., Rome, N. Y. (BTX) 

moves zante Co., Inc., Pawtucket, R. I. 
(AB 


To communicate with ony manufacturer whose f name ap) ppeors 
in this issue use READER INQUIRY FACILITY, page 263. 
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Allee 
RUBBER 
_ PARTS 














y Dipped, form-dipped, molded, 
extruded rubber parts, fabricated 
sponge parts. . vast, complete 
facilities . . . new, advanced pro- 
duction methods . . . these ARco 
fervices assure you rubber parts 
that will meet your ‘tightest!’ pro- 
duction schedules. \ 
Give your product the advantages 
of sound abatement, electrical and 
thermal insulation, corrosion and 
abrasion resistance withgrubber. 
Consult ARco engineers on rubber 
component requirements, No obli- 
gation. 


AUTOMOTIVE 
aT he 


Manufacturers * Designers * Engineers 


12576 BEECH RD. e DETROIT 39, MICH. 


ARco RUBBER PROCESSORS 
4033 Homestead Rd ® Houston, Texas 


ANYTHING CAN BE COVERED WITH RUBBER BY. . . ARco 


Valuable literature 
available—Write 
today! 








SOLDERLESS 
& SOLDERING 


SQUARE OR ROUND 
END... ALL TYPES. 
AND SIZES. 


write DANTE ELEC. MFG. CO. 


BANTAM, CONNECTICUT 


PRECISION 
MADE 


WIRE, CORD & CABLE 


Runzel offers manufacturers of elect- 
rical products a complete and 
prompt source of supply. 

Hook-up wire, low tension shielded 
cords, lead-in wire, speaker cords 
and all popular types of insulated 
wire... -FOR EVERY WIRING NEED 


CORD & WIRE CO 


4723 MONTROSE AVENUE 


We carry large stocks on 
hand for quick service from 
our centrally located plant. 


=e 
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CHICAGO 41, ILLINOIS 













Desitcn HRS 


for 


layout 
and 


design of 
electronic and 
mechanical 
components 
of radar systems 
and computing 


equipment. 


AREAS 
OF WORK 


The work calls for lay- 
out and production 
design of: 1. Reliable, 
maintainable electronic 
units. 2. Unique elec- 
tromechanical devices. 
3. Installations of elec- 
tronic equipment in 
interceptor airframes. 


Relocation of the 
applicant must not 
disrupt an urgent 


military project. 


1 
ae THE 


COMPANY 


4 Hughes Research and 
Development Labora- 
tories form one of the 
nation’s leading elec- 
tronics organizations. 
The Laboratories are 
presently engaged in 
the development of 
advanced electronic 
systems and devices 
produced by the 
Hughes manufacturing 
divisions. 











THE 
FUTURE 

Designers experienced 
in the field of electro- 
mechanical design for 
production, or those 
interested in entering 
this field, will find out- 
lets for their abilities 
and imagination in 
these active areas. New 
electromechanical tech- 
niques are opening new 
applications of airborne 
electronic equipment. 
Hughes designers will 
have the benefit of 
working experience in 
these fundamental de- 
velopments. 








Hove HES 


RESEARCH AND DEVELOPMENT LABORATORIES 


Scientific and Engineering Staff 


Culver City, 


Los Angeles County, California 
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We have facilities for government and civilian 
work .. . write for our plant-facility brochure. 


Peed eee 


2850 Irving Park Road * Chicago 18, Hithatel es 










CUSTOM MADE 
PRECISION 











Since 1921 we have specialized in the 
production of accurate die-cut metal 
stampings in small lots. The tool cost 
is low... actually as low as 15% to 
20%, of the cost of permanent tools. 
We guarantee dependable service 
and delivery on date specified. 

@ SEND us a sample or blueprint. 
We'll quote you a price. Or write 
for detailed information. 


Dayton ROGERS 


Minneapolis 7c, Minnesota 
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Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, III. 

United Manufacturing & Service Co., 409 
S. 6th, Milwaukee 4, Wis. 


U.S. Rubber Co., Rockefeller Center, New 
York 20. N. ¥ 


WIRE CUTTERS and STRIPPERS, See 
Strippers, Wire 


WIRE CUTTING PLIERS and TWIST- 
ERS. See Pliers & Cutters, Wire. 


WIRE FORMS. See Springs, Coil an 
Flat; Stampings, Metal. 


WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire and Cable Co., 
way, New York 4, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, Ili. 

Chase Brass & Copper Co 
Conn. 

Essex Wire Corp., 

General Cable Corp., 
New York 17, N. : 

General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y 

Hitemp Wires, Inc., 
Mineola, N. Y. (T) 

Lowell Insulated Wire Div., Overlakes 
Corp., 171 Lincoln, Lowell, Mass. 

Phelps-Dodge Copper Products Corp., Inca 
Manufacturing Div., Fort Wayne, Ind 

Roekbestos Products Corp., New Haven 4 


25 Broad 


.. Waterbury 20 


Fort Wayne 6, Ind 
> Lexington Ave., 


26 Windsor Are 


Conn. 
Roebling’s Sons Co., John A., Sut of 
Colorado Fuel & Iron Corp., Tretton 
2, N. 


Rome Cable Corp., 


Rome, N. Y. 


To communicate with any manufacturer whose name appears 


Sprague Electric Co., 307 Marshall 


Adams, Mass » North 


WIRE, MAGNETIC RECORD! 
Magnetic Recorder Components. oe: ie 


WIRE, RESISTANCE 
Alloy Metal Wire Div 
Inc. of Pittsburgh 
ae Co., Waterbury 20, Conn. 
Iriver Co., Wilbur > 150 
Ave., Newark 4, N. J 7 Rien 
er mar Co., Harrison, N. J 
Ifoskins Mfg., Co., 4445 Lawton A 
troit 8, Mich. ae a ie 
Jelliff Mfg. Corp, C. O., 
Conn. 
Kanthal Corp., 
Conn. 
Ney Co., J. M., 


H. K. Porter Co., 
Prospect Park, Pa 


Southport, 


3 Amelia PL, Stamford, 


371 Elm, Hartford, Conn 
WIRE STRIPPERS. See Strippers, Wire 


WIRING DUCTS. See Ducts, Wiring. 


WIRING HARNESSES. See 


Harn 
and Assemblies, Wire. —_— 


WORMS AND WORM WHEELS. 
Gears and Pinions 


See 
WRENCHES, SOCKET SCREW. 
Socket Screw Keys and Wrenches. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 


Federated Metals Div. 
ing & Refining Co., 
York 5, N. Y. 

New Jersey Zinc Co 
a ie 


See 


American Smelt- 
120 Broadway, New 


160 Front, New York 


in this issue use READER INQUIRY FACILITY, page 263. 








e For your personal file copy of the article, 


‘‘How to Suppress Radio Interference’ 


appearing in this issue, use the handy 
Reader Inquiry Facility postcard on page 263. 








About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with _ in your tests for a selection. Why 


not take advantage of 40 





years Motor building—We’'ve had it. 


7 


P.O. Box 291 — Racine, Wis. 





Your choice of 8 
different Motors, 
and 72 gear head 
motor combina- 
tions. 


RAE MOTOR CORP. 


@ SERVO 
@ SYNCHRO 
@ INDUCTION 


Synchros from 
size 7 G to 15. 
Induction 1/1000 

to 1/3 HP. 
Rotors and 
stators only. 


bce ac alae cet till 


DELTA ELECTRONICS, INC. 


GREEN AND OAKLAND STS., BROOKLYN 22, N. Y. 


ELECTRICAL 





MANUFACTURING 























DESIGNED FOR HIGH SPEED 


DRILLING 


STURDILY BUILT...BUT SO SENSITIVE THAT OPERATORS ACTUALLY 
‘FEEL’ DRILL PROGRESS...SLASHES BREAKAGE COSTS 


PRODUCTION 
LINE 


An accurate, precision drill for handling all types of work from 
No. 80 to “4”. Heat treated and ground spindle guided in verti- 
cal quill, supported by annular bearings to eliminate belt pull. 
Rugged thrust bearings carry full drilling load. Table heights, 
spindle travel, speeds quickly adjusted. Available in bench and 


pedestal and multiple spindle models. 





SPECIFICATIONS 

Capacity: No. 80 to %” 
Speeds: 750 to 6000 RPM 
24” 
circle 


Max. Spindle Travel: 
Drills to Center of 6” 
Base: 10” x 20” 
Height: 24'/2” 

Net Wt.: 108 Ibs. 


WRITE FOR LITERATURE 


elem 244s ae ee oe 1 


Manufacturers of HIGH SPEED Riveting Hammers, Staking Machines, 
Sensitive Drilling Machines and Wire Strippers 


309 N. NORTON ST., ROCHESTER 21, N. Y. 


FOLDING DOUBLE CUPPED WASHER LUGS 


= Solderless ummm) 


Easy to Apply L Qc 


No Special Tool Needed ae 


One-Piece Construction 
Kee net hoe 6 i? 
ead 





Efficient in 
Service 


Krvuecer « Huperout 
WALSH BLDG. « CINCINNATI 2, OHIO 
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|e  definition,long life were so improved that leading 





WIRE MARKING 
grew up in a 


LABORATORY 






Awa 


AMtonalpens ms. 
Sf Bt 


Good foils deserve good presses 
like this Ackerman-Gould MM-6, 
one of our complete line of na- 
tionally known hot die stamp- 
ing presses. 





Originally marking of nylon, vinyl and other 
military- specification wire was unsatisfactory 
because existing color foils were not effective. Then 
* Swift technicians went to work . . . wire marking 
* began to grow, right in the laboratory. Adhesion, 







. firms in aircraft manufacture, electronics, and allied 
industries proceed with confidence in the depend- 
ability of their wire marking. If you still find wire 
marking a problem, why not send us a sample of 
* your wire. We will send you a lab-téested sample 
¢ of the Swift foil that will do the job. 


WRITE FOR FREE ILLUSTRATED BOOKLET 
IEE 


M. Stuifl ¢ Sons, nce. 


_ 12 LOVE LANE © HARTFORD ¢ CONN. 


NEW YORK * CHICAGO « ST. LOUIS * LOS ANGELES 
Cable Address: SWIFTSONS 
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industry's link to 
electrical power! 


The world’s first commutator 
was built for a specific indus- 
trial need. In 1832, Hippolyte 
Pixii developed a hand-driven 
bi-polar generator for a Paris- 
ian electroplating firm. Years 
of design refinements have 
since opened thousands of in- 


dustrial uses for the commuta- 
tor. 


Today Nippert precision en- 
gineering fulfills the most 
exacting industry standards for 
custom commutators. Built-in 
ruggedness and peak perform- 
ance are the hallmarks of 
Nippert Commutators. Sizes 
from 7.” to 4’. 


NIPPERT 


ELECTRIC PRODUCTS CO. 


1759 W. Mound St., Columbus 23, Ohio 


Phone: RA-1116 
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ultra- 
sensitive 


relays 


On Radioplane Co. 
Radio Controlled Aerial Targets 


for gunnery practice 


BARBER 


a 


Type OQ-19 Radio Controlled 
Aerial Targets—sometimes called 
RCATs—are now the standard tar- 
gets used in gunnery training of 
anti-aircraft and airborne gunnery 
crews of the Armed Forces. Prod- 
uct of Radioplane Co., a subsidi- 
ary of Northrop, these drones are 
maneuvered from the ground to 
simulate enemy attacks. Barber- 
Colman Micropositioners, ultra- 
sensitive polarized relays, consti- 
tute the output stage of the auto- 
pilot on the RCAT and position 
the control surface actuators 
through intermediate relays. Ideal 
for hundreds of aircraft and indus- 
trial applications, Barber-Colman 
d-c polarized relays have high- nee 
response andareavailable 
in a wide range of sensi- 
tivities, coils, enclosures, 
and mounting details. 93 
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When you are 


SICK 


you go toa 


DOCTOR 
FOR 





ELECTRICAL 
INSULATION 
PROBLEMS 


why not use the 


FIFTY YEARS’ 
balanced experience of 


ACME WIRE CO.? 


Do you know these Acme Wire Co. products: 


V Magnet Wire 

V Coil Windings (Electrical) 

V Varnished Insulations (Electrical) 

V Insulating Varnishes and Compounds 


(Electrical) 


SPECIALISTS FOR A HALF-CENTURY 
IN THE FIELD OF DEPENDABLE 
ELECTRICAL INSULATIONS 


BRANCH OFFICES 


NEW YORK CHICAGO 
92 Liberty St. 884 N. Halsted St. 


CLEVELAND ROCHESTER PHILADELPHIA 
National City Bank Bldg. 82 St. Paul St. P.O. Box 346, Bryn Mawr 


ST. LOUIS MINNEAPOLIS 
3815 West Pine Blvd. 1645 Hennepin Ave. 


Aeme Wire 


; THE ACME WIRE CO. NEW HAVEN, CONN. 
Magnet Wire @ Coils @ Varnished Insulations @ Insulating Varnishes and Compounds 
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Whenever you select a power unit, don’t put a straight-jacket on your ¥ 

ideas .. . consider ALL of the possibilities of modern power drives. 3 
For example consider the many useful combinations that can be 

secured with the basic Master power units shown below. They're de- 

signed so they can be easily combined together to give you the RIGHT 

horsepower, the RIGHT shaft speed, the RIGHT features in one compact 

unit that you can use RIGHT where you want it. Nowhere else will you 


find power units that are so flexible, so easily adaptable, and in such 


a wide range of types and ratings. | ive 


Ps 





Master power drives are available in thousands and thousands of our 
ratings (% to 400 HP). . . in open, enclosed, splash proof, fan cooled, Y 
explosion proof . . . horizontal or vertical . . . for all phases, voltages brains 


and frequencies . . . in single speed, multi-speed and variable speed 
types . . . with or without flanges or other special features . . . with 5 rs | chance 
types of gear reduction up to 430 to | ratio . . . with electric brakes 

. with fluid-drive . . . with mechanical or electronic variable speed 
units .. . and for every type i mounting .. . Master has them all and 


so can be completely impartial in helping you select the one best 


power drive for YOU. 


THE MASTER ELECTRIC COMPANY *® DAYTON 1, OHIO 
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PERHAPS YOU, TOO, CAN 


WITH REVERE 


This new Oxy-Acetylene welding torch is nota- 
ble for the use of Revere Extruded Shapes in 
free-cutting brass—and also for its light weight, 
good balance, and easy handling. The connec- 
tion for the gas tubes is machined from a shape, 
and silver-brazed to the fluted handle, also a 
shape, which is in turn brazed to a shape that con- 
tains the needle valve controls. Another fluted 
shape is the mixer, and the same shape is also the 
source of the next part, which is a second mixer- 
Another shape forms the nut which attaches the 
nozzle to the assembly. The nozzle, by the way, 
is made of Revere Free-Cutting Copper Rod, which 
is upset, drilled, swaged to size, and then chrome 
plated. The manufacturer of this new torch came 
to Revere to learn about the possibilities of ex- 
truded shapes. 


New Model 30 Aircraft Welding Torch, made by 
National Welding Equipment Co., 218 Fremont 
St., San Francisco 5, Calif. The multiple mixer 
design is patented. Weight, 8/2 oz. with medium 
nozzle. Made almost entirely from Revere Metals 
in extruded shapes and rod. 
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MAKE A BETTER PRODUCT 
EXTRUDED SHAPES 


If you have a product whose design includes a 
part or parts calling for extensive machining 
along the longitudinal axis, such as flutings, 
curves, recesses, remember Revere Extruded 
Shapes. They can greatly reduce machining time, 
lessen scrap, lower production costs, and speed 
up output. See the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Méich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 


SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 
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